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INTERIN STATUS CLOSURS PLAY 
B O L I D  WASTE HANAGEKENT UNIT #2S 

STORAGE PAD 750 

1 . 0  INTRODUCTION 

1.1 Plant Location and Mission 

The U.S. Department of Energy's Roc-y Flats Plant is located in 
north-central Colorado, northwest of the City of Denver (Figure 1 ) .  

The Plant is located in Sections 1 through 4 and 9 through 15 of 
T.l S . ,  R. 70  W. The facility's EPA identification number is 
CO 7890010526. The mailing address is: 

U.S. Department of Energy 
Rocky Flats Plant 
P.O. Box 464 

Golden, CO 80402 

The facility contact is: 

David P. Simonson 
Manager 
Department of Energy 
Rocky Flats Operations (RFO) 
Phone: 303-966-2025 

Rockwell International is the prime operating contractor for Rocky 
Flats Plant (since June 1975) under the general direction of the 
U.S. Department of Energy (DOE), Washington, D.C. Headquarters. 
As a government-owned and contractor-operated facility, the Rocky 
Flats Plant comprises a portion of the nationwide nuclear weapons 
production complex. 
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The primary Plant mission is to produce plutonium components for 
nuclear weapons. Plutonium, uranium, beryllium, and stainless steel 
parts are fabricated at the Plant and shipped off-site for final 
assembly. Additional activities include chemical processing to 
recover plutonium from scrap material, metallurgical research and 
development, machining, assembly, non-destructive testing, 
coatings, remote engineering, chemistry, and physics. Waste 
handling operations at the Rocky Flats Plant include storage, 
transport, treatment, and packaging of waste materials generated 
on-site. The waste forms that are handled include hazardous 
chemical waste, transuranic (TRU) waste, non-hazardous, 
non-radioactive waste, and combinations thereof. Specifically, 
this Interim Status Closure Plan addresses containerized storage 
o f  mixed low-level radioactive and hazardous waste. 

1.2 Closure Plan Purpose 

Submittal of a closure plan is required to ensure that facilities 
that cease handling hazardous waste do not pose a long-term threat 
to human health and the environment. A RCRA Part B Permit 
Application has been prepared and submitted by the Rocky Flats 
Plant that includes a description of the operations at Solid Waste 
Management Unit (SWMU) Number 25. This unit is commonly referred 
to as the 7 5 0  Storage Pad, or Pad 7 5 0 .  Pad 750  currently is 
operating as an interim status storage unit (SWMU No. 25) . 
Closure plans for units that have interim status and are currently 
out of service have been appended to the RCRA Post-Closure Care 

Permit Application. Unit 25 will be closed under interim status 
since an operating permit will not be issued f o r  this unit. 

This closure plan describes the activities necessary to provide 
f o r  closure of the Pad 7 5 0  in compliance with Part 265 closure 
regulations and in accordance with the Compliance Agreement entered 
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into by the U.S. Environmental Protection Agency (EPA) , DOE, and 
the Colorado Department of Health (CDH). This plan addresses 
Colorado Hazardous Waste Regulations under 6CCR 1007-3, Part 265, 

Subpart G, Closure and Post-Closure: Section 265, Subpart I, Use 
and Management of Containers; and equivalent Federal regulations. 
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2.0 FACILITY DESCRIPTION 

2.1 Facility Location and Specifications 

Pad 7 5 0  is located in the northeastern quarter of the Rocky Flats 
Plant (RFP) within the Perimeter Secured Zone (PSZ) (Figure 2 ) .  
The PSZ occupies roughly the northern portion of the Rocky Flats 
Plant production area. Pad 7 5 0  was originally the parking lot for 
Building 7 5 0 ,  which purpose the 220,000 square foot pad served from 
approximately 1969 until the late 1 9 7 0 ' s .  At that time the 
placement of trailers used for office space accounted for a portion 
of the Pad space. In November 1986 the use of 142,000 square feet 
of the Pad (all of the eastern portion) was changed to waste 
storage (Figure 3 ) .  

Pad 7 5 0  consists of asphalt located approximately at grade, sloped 
two percent to the east (Figures 3 and 4 ) .  The Pad was originally 
constructed with a six inch thick aggregate base overlain by a two 
inch thick asphaltic concrete paving. In 1986,  prior to the 
initiation of waste storage on the Pad, an overlayment was placed 
on the eastern portion of the Pad (Figure 4 ) .  It is anticipated 
that a similar overlayment will be placed on the remainder of the 
Pad in late 1989 (Figure 4 ) .  The overlayment consisted of three 
inches of asphalt underlain by Petromat, a rubberized material 
which was intended to prevent permeation through the Pad. An eight 
inch high asphalt berm delimits the Pad to the east and portions 
of the north and south sides. This berm minimizes run on and 
allows the collection of runoff water samples from the Pad. 

It is anticipated that by December 1989 weatherproof shelters for 
the storage of pondcrete and saltcrete will be constructed and in 
use on Pad 7 5 0 .  These shelters will be modular, stressed membrane, 
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relocatable structures requiring no excavations. 
will not alter drainage o f f  the Pad. 

These structures 0 
2.2 Facility Operation 

2.2.1 Periods of Operation 

Operation of Pad 750 as a containerized low-level mixed waste 
storage area of  Pondcrete, a mixture consisting of solar 
evaporation pond clean-out sludge and cement, was the result of: 

o The lack of a low-level mixed waste disposal facility 
accept the Pondcrete, and 

o The need for continued production of Pondcrete dur 
solar pond closure activities. 

to 

ng 

Waste storage at Pad 750 began on November 18, 1986. The wastes 
stored on the Pad were described in the November 1986 and December 
15, 1987 RCRA Part B Permit Applications and consist of the mixed 
low-level radioactive and hazardous wastes Pondcrete and Saltcrete. 
Saltcrete is a mixture of forced evaporator salts and concrete. 
The malority of waste stored on the Pad has been Pondcrete. 

Waste was first stored on the Pad for greater than 90 days in 
February, 1987. It is currently anticipated that all waste will 
be removed from Pad 750 by October 1991. These wastes will be 
disposed offsite to the Nevada Test Site (NTS), an approved 
facility . 
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2 . 2 . 2  Maximum Waste Inventory 

The maximum waste storage inventory of the Pad 750 i s  12,168 tri- 
wall boxes of waste, accounting for approximately 183,000 cubic 
feet of waste (18,300,000 pounds, assuming a density of 100 pounds 
per cubic foot). 

The current inventory of waste at Pad 750 consists of 8,881 tri- 
wall boxes of Pondcrete, and 157, four-foot by four-foot by seven- 
foot metal boxes of Pondcrete, for  a total of approximately 150,700 
cubic feet of Pondcrete (15,079,900 pounds, assuming a density of 
100 pounds per cubic foot). The Pad also currently stores 728 
boxes of Saltcrete, and 127 two foot by four foot by seven foot 
plywood boxes of Saltcrete for a total volume of approximately 
18,032 cubic feet. 

All Pondcrete that is produced in the future is anticipated to be 
shipped offsite without a storage period. Therefore, no more than 
the current inventory of Pondcrete is expected to be present on Pad 
750. 

2.2.3 Types of Waste Managed 

Pad 750 has been used to store mixed low-level radioactive and 
hazardous mixed solid waste. Low-level mixed wastes are defined 
as radioactive wastes with transuranic activity of less than 100 
nanocuries per gram mixed with hazardous wastes. Transuranic 
compounds are those compounds with atomic numbers greater than 
uranium. The wastes stored at the Pad are commonly referred to as 
llPondcretell and llSaltcretell. 

Table 1 identifies the EPA Hazardous Waste Numbers associated with 
Pondcrete in the RCRA Part A Permit Application, also listed are 
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the maximum levels of hazardous constituents and radionuclides 
identified. The analyses whose results are presented were 
conducted on both cured (hardened) and uncured Pondcrete in 1986, 
1987 and 1988. Based on the information presented in Table 1, many 
of the Hazardous Waste Number listings for Pondcrete in the RCRA 

Part A Permit are erroneous in that the waste either does not have 
the characteristics identified, or it does not contain the compound 
identified. 

Table 2 identifies the EPA Hazardous Waste Numbers associated with 
Saltcrete in the RCRA Part A Permit Application, along with the 
maximum levels identified. The analyses whose results are 
presented in Table 2 were conducted on Saltcrete in 1986 and 1988. 
Based on the information presented in Table 2, many of the 
Hazardous Waste Number listings for Saltcrete in the RCRA Part A 

Permit are erroneous since the waste either does not have the 
characteristics identified, or it does not contain the compound 
identified. Saltcrete is not subject to the land-ban requirements 
as identified by Toxicity Characteristic Leaching Procedure (TCLP) 
tests. 

2.2.4 Waste Process Description 

Production process descriptions for Pondcrete and Saltcrete can be 
found in Section D of the RCRA Part B Permit. These descriptions 
are attached as Appendix A .  A brief summary of these descriptions 
is presented below. 

Pondcrete is a solid material resulting from combining Solar Pond 
sludge or sediment with Portland Cement. The production of 
Pondcrete occurs near the Solar Ponds. This material was mixed and 
placed in tri-wall fiberboard boxes, lined with 0.011 inch thick 
plastic. Each fiberboard box contained approximately 15 cubic feet 
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of processed waste. The boxes were permanently banded to pallets 
for structural integrity and ease of transportation. The boxes 
were transported into Building 788 to allow the Pondcrete to 
harden. Once the material had hardened the Pondcrete was 
transported to 750 Pad to await offsite disposal. Currently 
Pondcrete is placed in two foot by four foot by seven foot 
polyetheylene lined 3/4-inch thick plywood boxes following a 
process similar to that described above. 

Saltcrete is a material similar in nature and manufacture to 
Pondcrete. Saltcrete is manufactured in Building 374 from salts 
which remain as a result of the evaporation of liquid process 
waste. This material was also placed in tri-wall fiberboard boxes, 
lined with 0.011 inch thick plastic, and allowed to harden. Once 
the material had hardened the Saltcrete was transported to Pad 750 
to await offsite disposal. Currently Saltcrete is placed in two 
foot by four foot by seven foot polyetheylene lined 3/4-inch thick 
plywood boxes following a process similar to that described above. 

Prior to May 23, 1988, all wastes on Pad 750 were stored in groups 
of 72 boxes each. Boxes of waste were stacked three high in each 
group, and each group of 72 boxes was covered with tarpaulins of 
100 percent polyester basecoat weave. These tarpaulins met 
military specification MIL-C-44-103 with a projected lifetime of 
three years. These tarpaulins were intended to provide protection 
from the weather. 

On May 23, 1988, a spill of Pondcrete occurred at Pad 904. This 
spill occurred due to the existence of unhardened Pondcrete in the 
waste boxes allowing the deformation of several boxes. Deformed 
boxes caused the stacks to become unstable and required that some 
waste be unstacked to prevent possible spills and other accidents. 
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Activities related to unstacking the Pondcrete boxes began shortly 
after identification of the problem. While unstacking the boxes, 
one box fell off the forklift onto the asphalt of Pad 904. The 
plastic liner failed fromthe impact of the fall, and approximately 
0.25 cubic feet of Pondcrete spilled onto the asphalt of Pad 904. 
Response to this spill required the implementation of the RCRA 

Contingency Plan, and was therefore reported to CDH and EPA in the 
RCRA Contingency Plan Implementation Report No. 88-001. This Spill 
was followed by other spills at Pad 904. 

e 

Investigations related to the above spills identified inadequate 
quality control and inadequate inspection procedures in the 
production of Pondcrete and subsequent destabilization of the waste 
form. Production of Pondcrete ceased on May 23, 1988, pending 
resolution of the problems, and more detailed inspections of the 
wastes stored on Pad 750 followed. These inspections identified 
approximately 5 percent of the Pondcrete boxes on Pad 750 to be of 
poor quality (ie, containing unhardened Pondcrete in at least a 
portion of the volume). Severely deformed boxes of waste were 
transferred into four foot by four foot by seven foot metal boxes 
or to Building 788 to await reprocessing. 

a 
i 

Figure 5 presents the waste handling, treatment, storage and 
disposal process of the Pondcrete during the last four years. 
Between June 1986 and September 1 9 8 6 ,  Pondcrete was shipped 
directly to the Nevada Test Site (NTS). A t  this time Pondcrete was 
identified as a mixed waste. The NTS was not permitted as a mixed 
waste disposal facility so the Pondcrete produced had to be stored 
on-site awaiting a final resolution to the problem of disposal. 

The on-site storage area selected was Pad 750. Storage of 
Pondcrete continued on Pad 750 from November 1986 through the 
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0 At present, September 1989,  the proposed weekly shipment schedule 
for Pondcrete from the Plant to the NTS is as follows: 

0 48 plywood boxes from the Pads, 
0 30 plywood boxes from the reprocessing area, and 
0 34 plywood boxes directly from the processing area. 

2.2.5 Monitoring and Containment Systems 

Monitoring of Pad 750 has consisted of a combination of weekly 
inspections and runoff water sampling. Weekly inspections consist 
of walking aisles of the Pad and looking for leaking boxes, missing 
tarpaulins or other obvious problems with the Pondcrete storage. 
Any problems noted, such as missing tarpaulins, are corrected. 
Monitoring of the various media which may be impacted by operations 
at the Pad are discussed in detail below. 

2.2.5.1 Air monitoring and containment 

Air Moni tor inq 

Ambient air samplers are located on the Rocky Flats plantsite, at 
the Plant perimeter (at a distance of approximately two to four 
miles from the Plant's center), and in surrounding communities. 
This monitoring program is known as the Radioactive Ambient A i r  

Monitoring Program (RAAMP). This section will address the RAAMP 
samplers located on the plantsite (Figure 6). Of particular 
interest are the samplers located near Pad 750, designated S-2, S- 
17, S-18 and S-19. The samplers designated S-18 and S-19 are 
located in the predominant downwind direction of Pad 750. The 
samplers designated 5-2 and S-17 are located in the predominant 
upwind direction of Pad 750. 
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The RAAMP samplers operate continuously at an approximate 
volumetric flow rate of 25-35 cubic feet per minute (ft3/min) 
collecting air borne particles on a eight-inch by ten-inch 
fiberglass media. 

Manufacturer's test specifications rate this filter media to be 
9 9 . 4 2 %  efficient for collection of particulates in the 0.01  to 1 . 0  

micron range, as characterized by the median aerodynamic diameter 
(Wedding and Carney, 1978;  Wedding e t  al, 1984; and Schleicher and 
Schuell, Inc. 1 9 8 2 ) .  The maximum sized particles these samplers 
have been found to collect is approximately 3 0  microns in diameter. 
This collection range and efficiency gives an excellent coverage 
of the total size range of respirable particles as discussed in 
applicable EPA publications (EPA 1982 and 1985). 

All RAAMP sampler filters are collected biweekly and analyzed for 
total long-lived alpha (TLL Alpha) activity. If the TLL Alpha 
activity for a filter exceeds the Plant Screening Guide of .01 

picocuries per cubic meter (pCi/m3) a specific plutonium analysis 
is performed. The Plant Screening Guide is more conservative than 
the DOE Derived Concentration Guide of .02 pCi/m3 for  plutonium 
inhalation by members of the public. 

Analytical results available as of April 1989 indicated that 
concentrations of TLL alpha were found to be below the Rocky Flats 
Plant screening level of 0.01 pCi/m3 a t  the RAAMP samplers operated 
near Pad 7 5 0 .  

Additional air monitoring data were generated at the Pad 904 in 
response to spills of Pondcrete that occurred on that Pad. Two 
High-Volume (Hi-Vol) portable air samplers were established at the 
Pad 904 following the Pondcrete spill that occurred on May 2 3 ,  

1988. One sampler was located near the center of Pad 904 ,  and the 
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second sampler was located on the eastern edge of Pad 904, in the 
predominant downwind direction. These samplers were operated 
continuously on Pad 904 until approximately April 1989. The 

filters from these air samplers were analyzed for both TLL alpha 
and plutonium. Analytical results identified no plutonium levels 
equal to or greater than the Plant Screening Guide of 0.01 pCi/m3. 

Air Containment 

‘ e  

Following the identification of spills or leaks of Pondcrete or 
Saltcrete the spilled or leaded material was immediately cleaned- 
up to abate potential contaminant transport. Generally this 
involved transferring the contents of the failed container and the 
spilled material into a four foot by four foot by seven foot metal 
container and transferring this container to an indoor area 
(Buildings 374 or 788) or to another location on the Pad for 
temporary holding while awaiting reprocessing. The location of the 
Pad where the spill occurred was then vacuumed to remove all 
material from crevices in the asphalt. Any wash water used was 

collected using a wet vacuum cleaner. This liquid was then 
transferred to the Saltcrete or Pondcrete processing area for 
reprocessing into Saltcrete or Pondcrete, respectively. 

2 . 2 . 5 . 2  Surface water monitoring and containment 

Surface Water Containment 

Pad 750, which was modified for storage use in November 1986, was 
constructed to those specifications listed in Section 2.1 The Pad 
originally consisted of only asphalt with no runoff containment 
berms prior to waste storage. Following the beginning of storage 
on Pad 750, berms were constructed on the south, north and east 
sides of the Pad (Figures 3 and 4). The height of the berm is 
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eight inches. The purpose of the berm is that of collecting storm 
runoff rather than spill containment. The berm was constructed of 
hot bituminous pavement and as such is not completely impermeable 
to water. The berms are not adequately sealed to the Pad to 
prevent water from flowing under the berms and o f f  the Pad. All 
Pondcrete is stored within the bermed area. 

As shown on Figure 4, the Pad surface slopes to the east at 
approximately two percent. Runoff from Pad 750 is collected in 
seven stormwater inlets that are built between 10th Street and Pad 
750. All runoff water storage behind the eight inch berm occurs in 
the immediate vicinity of the seven stormwater inlets. Field 
measurements indicate that each area accounts for approximately 70 
cubic feet of storage, giving a total runoff water storage behind 
the berm of approximately 500 cubic feet. Therefore any 
precipitation that exceeds approximately 0.03 inches will cause 
overtopping of the berms. The stormwater inlets are directly piped 
to a culvert which drains the South Walnut Creek drainage east of 
the Pad. Under normal circumstances, runoff from the Pad first 
contacts soil as a portion of the flow in South Walnut Creek. 

Surface Water Monitorinq 

Grab sampling of water from the continuously flowing culvert east 
of Pad 750 began on October 15, 1986. Grab samples are collected 
on a weekly basis from the continuously flowing culvert and 
analyzed for gross alpha, gross beta, nitrate-nitrogen and 
dissolved solids concentrations. Grab samples of runoff water 
puddled on the inside area of the berm are also collected on an as- 
needed basis. Detailed discussions of the results o f  these 
analyses are presented in Section 2.2.6.2. 

PAD 750 
INTERIM STATUS CLOSURE PLAN 

I 23 

REVISION 0 
DATE 9/30/89 



2 . 2 . 5 . 3  Soil Monitoring and Containment 

Soil Monitorinq 

No soil monitoring has been conducted at Pad 7 5 0 .  

Soil Containmeng 

There have been no reported spills to s o i l  in the Pad 7 5 0  area and 
as a result no soil containment has been necessary. 

2.2.5.4 Groundwater monitoring and containment 

Groundwater Monitorinq 

Although groundwater monitoring is not specifically required for 
container storage areas, groundwater monitoring of the Pad 7 5 0  Area 
is provided as part of on going Environmental Restoration Programs. 
These programs are: Remedial Investigations (RI's) for CERCLA sites 
at the Hillside 881, Pad 903, Mound, and East Trenches: and various 
RCRA Closure activities. 

Specifically, this section addresses the groundwater monitoring 
locations in the vicinity of Pad 750 (Figure 7). Of particular 
interest are the 14 monitoring wells located near Pad 750, wells; 
23-86, 24-86, 25-86, 26-86, 33-86, 61-86, 4-87BR, 5-87BR, 9-87BR, 
1O-87BRl 15-87, 16-87BRI 44-87 and 45-87BR. Appendix B presents 
the boring logs for these wells. 

2.2.5.4.1 Resional Alluvial Geolosv 

The alluvial geology in the vicinity of Pad 750 consists mainly of 
Rocky Flats Alluvium and disturbed ground unconformably overlying 
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bedrock. Bedrock in this area consists of the Arapahoe and Laramie 
Formations. The Rocky Flats Alluvium is topographically the 
highest and oldest member of six alluvial deposits in the vicinity 
of the plant (Figure 8 ) .  The Rocky Flats Alluvium occurs at 
elevations between 5 , 9 8 5  feet and 5 , 9 7 5  feet above sea level in the 
immediate area of Pad 904. 

I 

The Rocky Flats Alluvium is a Quaternary alluvial complex derived 
from the Colorado Front Range. It is comprised of poorly sorted 
cobbles, gravels, sands, silts and clays with some boulders, and 
is cemented in some areas by caliche (Rockwell, 1 9 8 6 ) .  The 
thickness of the Rocky Flats Alluvium is variable due to deposition 
on an erosional surface and recent erosional processes. It is 
thickest west of the Plant where less has been eroded and more 
deposited, and thinnest to the east of the Plant (Rockwell, 1 9 8 8 ) .  

The Rocky Flats Alluvium material has been partially removed by 
erosion and the resulting drainages repeatedly infilled with more 
recent sediments. 

Areas of disturbed ground caused by construction of roads, 
buildings, pads and other Plant activities is also found in the 
area of Pad 750.  This disturbed ground is reworked Rocky Flats 
Alluvium in the Pad area and is generally described as 
unconsolidated clay, silt, sand, gravel and pebbles. These 
disturbed materials are very poorly sorted with fragments of 
claystone and cement rubble and display no bedding (Rockwell, 
1 9 8 8 ) .  

2 . 2 . 5 . 4 . 2  Resional Bedrock Geoloay 

Bedrock units underlying the Plant consist of the Arapahoe and 
Laramie Formations (Rockwell, 1988) .  Because of the thickness and 
low permeability of the upper Laramie, it is generally considered 
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to be the base of the hydrogeologic system which could be affected 
by Plant operations (Rockwell, 1988). 

AraDahoe Formation 

The Arapahoe Formation is a fluvial deposit that consists of 
claystones with interbedded lenticular sandstones and siltstone. 
Contacts between these lithologies are both sharp and gradational. 
The claystones are poorly indurated, silty, and contain up to 15 
percent organic material. Weathering has penetrated from 10 to 40 
feet into bedrock. The weathered claystone is light olive gray, 
blocky, slightly fractured, and has iron staining as mottles along 
bedding planes and fractures (Rockwell, 1986a). 

Sandstones in the Arapahoe Formation are very fine to medium 
grained, with approximately 15 percent silt and clay. The 
sandstones are lenticular, discontinuous, and stratigraphically 
complex. The sand grains are subangular to subrounded and are 
predominantly quartzose with 10 percent lithic fragments. The 
sandstones are poorly to moderately cemented and exhibit ripple 
marks, load casts, and planar, angular, and trough crossbedding. 

Arapahoe Formation siltstones exhibit the same coloration, 
constituents, bedding characteristics, and sedimentary structures 
as the sandstones (Rockwell, 1988). 

The general bedrock geologic structure of the region is north 
striking sedimentary beds with dips to the east away from the Front 
Range Monocline. Dips are on the order of 3 to 7 degrees beneath 
the Plant. 

There are believed to be no major faults cutting through the 
Arapahoe Formation in the vicinity of the plant (Rockwell, 1986). 

PAD 750 
INTERIM STATUS CLOSURE PLAN 

28 

REVISION 0 
DATE 9/30/89 



2.2.5.4.3 Site All uvial Geolouy 

Three geologic cross-sections were developed in the area of Pad 
750. The alignments of the three cross-sections (A-AI, B-Bt and 
C-Ct) are presented on Figure 7. Appendix B presents the 
lithologic logs that were used to develop the three geologic cross- 
sections. 

A north to south cross-section (A-A') passing east of the Pad 750 
area indicates that approximately 10 to 15 feet of Rocky Flats 
Alluvium (Qrf) overly bedrock (Figure 9). The alluvium appears to 
be completely eroded approximately 250 feet east of Pad 750, in 
the South Walnut Creek drainage. South of Pad 750 the Rocky Flats 
Alluvium attains a maximum thickness of approximately 40 feet and 
then rapidly reduces in thickness as it enters the north flank of 
the Woman Creek valley. Throughout the area which cross-section 
A-AI transects the Rocky Flats Alluvium is underlain by subcropping 
claystones (Ka) and siltstones\sandstones (Kass) of the Arapahoe 
Formation. 

An east to west cross-section ( 8 - 8 ' )  passing south of the area of 
Pad 750 indicates that approximately 10 to 15 feet of Rocky Flats 
Alluvium (Qrf) underlie the Pad (Figure 10). The alluvium appears 
to maintain a thickness of 10 to 20 feet and be underlain by 
subcropping claystones (Ka) and siltstones\sandstones (Kass) of the 
Arapahoe Formation along the entire length of the cross-section. 

A north to south cross-section (C-C1) passing through the area of 
Pad 750 indicates that approximately 5 to 10 feet of Rocky Flats 
Alluvium (Qrf) underlie the Pad (Figure 11). The alluvium appears 
to maintain a thickness of five to 15 feet with some reduction in 
thickness being noted along the southern end of the cross-section 
as the alluvium enters the north flank of the Woman Creek valley. I 
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Throughout the area which cross-section C-C' transects the Rocky 
Flats Alluvium is underlain by claystones (Ka) of the Arapahoe 
Formation. 

2.2.5.4.4 Site Bedrock Geoloay 

A north to south cross-section (A-A') passing east of Pad 750 
indicates that an approximately 100 foot thick sandstone\siltstone 
unit of the Arapahoe Formation is present as a subcrop at a depth 
of approximately 10 feet approximately 400 feet east of Pad 750 
(Figure 9). This unit appears to be dipping to the southeast at 
approximately three degrees. 

' a  

An east to west cross-section (B-Bl) passing south of the area of 
Pad 750 supports the existence of the 100 foot thick 
sandstone/siltstone unit of the Arapahoe Formation presented above 
(Figure 10). 

A north to south cross-section ( C - C ' )  passing through the area of 
Pad 750 indicates that the sandstone/siltstone unit ofthe Arapahoe 
Formation is present at a depth of approximately 120 feet below 
Pad 750 (Figure 11). 

2.2.5.4.5 Site Alluvial Hvdroseoloay 

The alluvial aquifer potentiometric surface slopes away from Pad 
750 primarily to the east (Figure 12). Groundwater flow in the 
alluvial aquifer appears to be strongly influenced by topography 
and the configuration of the base of weathering in the Arapahoe 
Formation (Rockwell, 1989). 

The alluvium potentiometric map (Figure 12) was developed Using 
groundwater monitoring data collected on April 4, 11 and 18, 1988. 
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Appendix C presents hydrographs for alluvial wells which are 
located along the cross-sections A-A' ,  B-B' and C-C'. 

Groundwater elevation information for alluvial wells presented in 
Appendix C suggests that groundwater levels have remained 
relatively stable in wells 4-87, 10-87, 15-87, 26-86 and 61-86 
(variance within one to six feet) and have dropped below the lowest 
screened interval during most of the period of record in wells 2 4 -  

86 and 44-87 (variance of approximately one to two feet caused dry 

wells) Based on the contour interval of the alluvium 
potentiometric map of 10 feet the alluvial groundwater elevation 
variations with time should not significantly effect the general 
slope of the potentiometric surface presented on Figure 12. 
Previous alluvial aquifer potentiometric maps for the first through 
fourth quarters of 1988 (Rockwell, 1989) indicated that alluvial 
aquifer flow directions and gradients remain fairly constant 
throughout the year. Therefore, the potentiometric surface 
presented on Figure 12 is thought to adequately represent alluvium 
hydrogeologic conditions near Pad 750. Areas of unsaturated 
surficial materials are present north of Pad 750 near well 38-87 
and east of Pad 750 near well 33-86. These unsaturated surficial 
materials may represent areas where bedrock is very near the 
surface causing no flow boundaries or where building footing drains 
dewater the local alluvial aquifer. 

I 

Based on the information presented on the alluvium potentiometric 
map and cross-sections A-A',  B-Bt and C-Ct the following can be 
stated about groundwater monitoring in the Pad 750 area. 

0 Groundwater flowing northeast from Pad 750 may be 
monitored using information from well 24-86, 
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o Groundwater flowing east from Pad 750 will most likely 
be discharged to the headwaters of South Walnut Creek 
prior to being intercepted by well 33-86. . 

Analyses of the alluvium potentiometric data indicates that water 
in the alluvial aquifer in the vicinity of Pad 750 flows toward the 
east at a rate of about 2.45 x ft/day (based on a saturated 
hydraulic conductivity of 1.36 x 10 ft/day, an assumed effective 
porosity of 0.1, and a gradient of 0.018 ft/ft); and toward the 
northeast at a rate of about 2.72 x ft/day (based on a 
saturated hydraulic conductivity of 1.36 x l o s2  ft/day, an assumed 
effective porosity of 0.1 and a gradient of 0.020 ft/ft). 
Hydraulic conductivity estimates for the alluvial aquifer are based 
on slug test data (Rockwell, 1989). 

2.2.5.4.6 Site Bedrock Hvdrogeologv 

The bedrock aquifer potentiometric surface slopes away from Pad 
750, roughly consistent with the dip of the sandstone\siltstone 
units of the Arapahoe Formation (Figure 13). 

' e  

Groundwater elevation information for bedrock wells presented in 
Appendix C suggests that groundwater levels have remained 
relatively stable in wells 5-87BR, 9-87BR and 45-87BR (variance 
within one to three feet), moderately stable in wells 16-87BR and 

I 23-86BR (variance within 15 to 30 feet) and relatively unstable 
in well 25-86 (variance approximately 60 feet). Based on the 

groundwater elevation variations with time should not significantly 
effect the general slope of the potentiometric surface presented 
on Figure 13. Previous bedrock aquifer potentiometric maps for 
the first through fourth quarters of 1988 (Rockwell, 1989) 
indicated that bedrock aquifer flow directions and gradients remain 

, contour interval of the bedrock potentiometric map of 20 feet these 
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fairly constant throughout the year. Therefore, the potentiometric 
surface presented on Figure 13 is thought to adequately represent 

, bedrock hydrogeologic conditions near Pad 750. 

Based on the information presented on the bedrock potentiometric 
map and cross-sections A-A', B-B1 and C-C1 the following 
conclusions about groundwater monitoring of the bedrock aquifer 
system in the area of Pad 750 may be made: 

o Groundwater flowing north from Pad 750 may be monitored 
using information collected from well 23-86BR, 

o Groundwater flowing east from Pad 750 may be monitored 
using information collected from well 22-87BR. 

Analysis of bedrock aquifer potentiometric data indicates that 
groundwater in the bedrock aquifer, which is assumed to occur 
predominately in the sandstone\siltstone units in the vicinity of 
Pad 750, flows toward the northeast at a rate of 1.03 x 10 ft/day 
under a gradient of 0.091 ft/ft. This assumes an effective 
porosity of 0.10 and a sandstone saturated hydraulic conductivity 
of 1.13 x 10 ft/day. The hydraulic conductivity values used are 
based on slug and packer test data (Rockwell, 1989). 

I 

, 

GROUNDWATER SAMPLING 

Quarterly sampling of monitoring wells at the Plant is initiated 
immediately upon their completion and development. Water levels 
are measured monthly as well as at the time of sampling. As was 
stated above some surficial saturated zone wells are d r y  upon 
inspection for quarterly sampling, and as a result no sample is 
collected. 
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When water is present and samples are collected, analyses are for 
the parameters listed in Table 3. During 1986 groundwater samples 
were analyzed for the Hazardous Substance List (HSL) volatiles, HSL 
semi-volatiles, and metals as well as major ions and radionuclides. 
In 1987 and 1988 analyses were performed by an on-site Rockwell 
International laboratory. During the first three quarters of 1987, 
the volatile organic analyte list was reduced to the nine volatile 
compounds previously detected in groundwater at the Plant. During 
the fourth quarter of 1987, the Rockwell laboratory obtained a gas 
chromatograph/mass spectrometer and began analyzing for the full 
HSL volatile organic compound list. When there is insufficient 
water available to analyze the entire suite of parameters samples 
are collected and analyzed in the following order: 

a 

' 0  

0 Volatile Organic Compounds; 
0 Plutonium, Uranium, and Americium; 
0 Nitrate ; 
0 Metals: 
0 Other Malor Ions: and 
0 Other Radionuclides. 

Currently, groundwater monitoring is conducted for the parameters 
listed in Table 3. 
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PAD ?SO 

TABLE 3 

GROUNDWATER 8AZ4PLINQ PARAXBTERB 

FIELD PARAMETERS 
PH 
Specific Conductance 
Temperature 

INDICATORS 
Total Dissolved Solids 

METALS 
Hazardous Substance List - Metals 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryl 1 ium 
Cadmium 
Ca 1 c ium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Tha 11 iurn 
Vanadium 
Zinc 

Cesium 
Chromium (hexavalent) 
Lithium 
Molybdenum 
Strontium 
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GROUNDWATER SAMPLING PARAMETSRS 

ANIONS 
Carbonate 
Bicarbonate 
Chloride 
Sulfate 
Nitrate 
Cyanide 

ORGANICS 
Hazardous Substance List - Volatiles: 

Chloromethane 
Bromomethane 
Vinyl Chloride 
Chloroethane 
Methylene Chlc ride 
Acetone 
Carbon Disulfide 
1,l-Dichloroethene 
1,l-Dichloroethane 
trans-1,2-Dichloroethane 
Chlorof orm 
1,2-Dichloroethane 
2-Butanone 
l,l,l-Trichloroethane 
Carbon Tetrachloride 
Vinyl  Acetate 
Bromodichloromethane 
1,1,2,2-Tetracholoroethane 
1,2-Dichloropropane 
trans-1,3-Dichloropropene 
Trichloroethene 
Dibromochloromethane 
1,1,2-Trichloroethane 
Benzene 
cis-1,3-Dichloropropene 
3-Chloroethyl Vinyl Ether 
Bromoform 
2-Hexanone 
4-Methyl-2-pentanone 
Tetrachloroethene 
Toluene 
Ethyl Benzene 
Styrene 
Total Xylenes 

Oil and Grease 
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GROUNDWATER SAMPLING PARMETERS 

' a  

Hazardous Substance List - Semi-Volatiles: 
2,4,6-Trichlorophenol 
2,4,5-Trichloropheno1 
2-Chloronaphthalene 
2-Nitroaniline 
Dimethyl Phthalate 
Acenaphthylene 
2,4-Dinitrophenol 
4-Nitrophenol 
Dibenzofuran 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
Diethyl Phthalate 
4-Chlorophenyl-phenylether 
Fluorene 
4-N itroanil ine 
4,6-Dinitro-2-methylphenol 
N-Nitrosodiphenylamine 
4-Bromophenyl-phenylether 
Hexachlorobenzene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
di-n-Butyl Phthalate 
Fluoranthene 
Pyrene 
Butyl Benzyl Phthalate 
3,3'-Dichlorobenzidine 
Benzo (a) Anthracene 
bis(2-ethylhexy1)Phthalate 
Chrysene 
di-n-Octyl Phthalate 
Benzo(b)Fluoranthene 
Benzo (k) Fluoranthene 
Benzo (a) Pyrene 
Indeno(l,2,3=cd)Pyrene 
Dibenz(a,h)Anthracene 
Benzo(g,h, i)Perylene 
bis(2-Chloroethy1)Ether 
2-Chlorophenol 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Benzyl Alcohol 
1,2-Dichlorobenzene 
2-Methylphenol 
bis(2-Chloroisopropy1)Ether 
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TAB= 3 (conat) 

GROUNDWATER SAMPtI#O PARAXBTERS 

Hazardous Substance List - Semi-Volatiles: 
(continued) 

4-Methylphenol 
N-Nitroso-di-n-propylamine 
Hexachloroethane 
Nitrobenzene 
Isophorone 
2-Nitrophenol 
2,4-Dimethylphenol 
Benzoic A c i d  
bis(2-Ch1oroethoxy)Methane 
2,4-Dimethylphenol 
1,2,4-Trichlorobenzene 
Naphthalene 
4-Chloro-3-methylphenol 
2-Methylnaphthalene 
Hexachlorocyclopentadiene 

Hazardous Substance List - Pesticides and PCBS 
Alpha-BHC 
Beta-BHC 
Del t a-BHC 
Gamma-BHC (Lindane) 
Heptachlor 
Aldrin 
Heptachlor Epoxide 
Endosulfan I 
Dieldrin 
4,4'-DDE 
Endrin 
Endosulfan I1  
4,4'-DDD 
Endosulfan Sulfate 
4,4 '-DDT 
Methoxychlor 
Chlordane 
Toxaphene 
Arochlor-1016 
Arochlor-1221 
Arochlor-1232 
Arochlor-1242 
Arochlor-1248 
Arochlor-1254 
Arochlor-1260 
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TABLE 3 (ooamt) 

GROUNDWATER BAMPIdNO PARAMETERS 

RADIONUCLIDE8 
Gross Alpha 
Gross Beta 
Uranium 233+234, 235, and 238 
Americium 241 
Plutonium 239+240 
Strontium 90 
Cesium 137 
Tritium 
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2.2.6 Releases 

Two spills of Pondcrete at Pad 750 have occurred to date (September 
1, 1989). These Pondcrete spills occurred on August 25 and August 
28, 1989. Saltcrete spills first occurred on November 1, 1988 and 
have occurred at various times up to the present. None of the 
above spills represent Reportable Quantities (RQ's) as identified 
in the CERCLA spill reporting requirements since there were no 
releases to the environment. The spills were solely onto the 
asphalt of Pad 750. However, the occurrence of spills have been 
reported in the monthly reports on Pondcrete operations submitted 
to the cognizant regulatory agencies. The spills were cleaned 
immediately upon identification. Reports on the spills as well as 
monthly summaries of Pad inspections are presented in Appendix D. 

2.2.6.1 Releases to the Pad 

Pondcrete 

Routine inspections of Pad 750 on August 25, 1989 identified a 

deformed box of Pondcrete. The plastic liner of the triple walled 
box had failed and approximately 0.02 cubic feet (ft3) of Pondcrete 
was released onto the asphalt Pad. A similar spill was identified 
on August 28, 1989, with approximately 0 . 5  ft3 of Pondcrete 
released to the asphalt pad. These spills have consisted of an 
unhardened mixture of Solar Evaporation Pond sludge and cement. 

Following each incident the entire contents of the failed container 
and the spilled Pondcrete were transferred into a four foot by four 
foot by seven foot metal container with hand tools. This container 
was stored on Pad 750 awaiting reprocessing. The location of the 
Pad where the Pondcrete had spilled was then cleaned by washing 
with water using brooms to remove Pondcrete from crevices in the 
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, 

asphalt. The liquid was collected using wet vacuums. This cleaning 
effort was continued until radiation levels were below the 
detection limit of the instruments being used. This liquid was 
transferred back to the Solar Ponds to await reprocessing. 

e 

Saltcrete 

Routine inspections of Pad 750 on November 1, 1988 and April 7, 
1989 identified deformed and leaking boxes of Saltcrete. After 
these initial discoveries a program to inspect every Saltcrete box 
was implemented which identified a number of other Saltcrete leaks. 
All Saltcrete spills have consisted of a fine, dry powder that 
leaked to the asphalt pad. The generic procedures used to contain 
the Saltcrete spills and clean the Pad are described below. The 
date of identification of leaking Saltcrete boxes, and the quantity 
released to the Pad, is given in Table 4. 

Following identification of the Saltcrete storage problems, the 
entire contents of the failed container and the spilled Saltcrete 
were transferred into a four foot by four foot by seven foot metal 
container. The metal containers have been stored on Pad 750 

awaiting reprocessing. The location of the Pad where the Saltcrete 
had spilled was cleaned by vacuuming until radiation levels were 
below the detection limit of the instruments being used. The 
collected material was transferred to Building 374 for reprocessing 
or stored on Pad 750 in a four foot by four foot by seven foot 
metal container awaiting reprocessing. 

2.2.6.2 Releases to the Air 

Releases to air from waste storage activities at Pad 750 are 
unlikely since the wastes are nonvolatile by nature. The most 
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TABLE 4 

Date 

PAD 750 SALTCRBTB SPILLS 

Total Quantity of 
Number of Leaking Saltcrete Leaked 
Boxes Identified to Pat3 (Pounds) 

1 
1 
3 
1 
4 
1 
12 
1 

15 
6 
6 
3 
4 
4 
2 
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50 
1 
1 
0.3 
3 
1 

0.5 
10.5 
5.8 
16.1 
1 

2 
1.2 
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likely time a release to air would occur would be during a spill 
incident as fine grained particles. As was stated in Section 
2.2.5.1 there have been no releases that exceeded the Plant 
Screening Guide for plutonium in air of 0.01 pCl/m3. 

2.2.6.3 Releases to Surface Water 

The seven stormwater inlets immediately east of the Pad 750 berm 
collect all runoff from the Pad and are directly connected to a 
culvert that daylights east of the Pad. This culvert feeds to a 
continuously flowing drainage that is a portion of South Walnut 
Creek. Ponds B-1 through 8-5 are located on the South Walnut Creek 
drainage. Samples of surface water runoff and samples of the 
continuously flowing culvert immediately east of the Pad (South 
Walnut Creek) are routinely collected and analyzed. 

Based on the information presented in Section 2.2.5.2, the berms 
located on Pad 750 could be overtopped by as little as 0.03 inches 
of precipitation runoff. In an effort to understand the frequency 
of these precipitation events, Rocky Flats and Boulder 
precipitation data was plotted against time (Figure 14). The 
information contained on this figure suggests that the Rocky Flats 
data is in good agreement with the Boulder data. Further, these 
data indicate that virtually every precipitation event exceeded the 
0.03 inches required for berm overtopping. 

Data related to runoff samples (Puddle Samples) from Pad 750 have 
been plotted with respect to time (Figures 15 through 17). These 
runoff samples have been collected from the four southernmost 
puddles that are formed on the Pad near the berm along the eastern 
edge of Pad 750 (Figure 4). These samples have been collected at 
random times rather than following each precipitation event. 
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There is considerable variability in the data, with no apparent ' trend with time. To date, the maximum Contaminant levels 
identified in the runoff samples have been 153 & 14 pCi/l for gross 
alpha activity, 148 & 12 pCi/1 for gross beta activity and 87.4 
mg/l for nitrate. All berm ponded runoff sampling was conducted 
after waste storage began. 

Data related to samples collected at the culvert which discharges 
to South Walnut Creek are plotted with respect to time (Figures 18 
through 20). These samples have been collected downstream of the 
point where the Pad 750 runoff contributes to the South Walnut 
Creek flow on a weekly basis (Figure 3). There is considerable 
variation present in this data, and again no specific trends are 
observable. Limited data is available covering the period prior 
to waste storage on the Pad. 

The following summarizes the culvert data prior to waste storage 
assuming a normal distribution of the data. 0 

Number of Standard 
Analysis Samples Mean Devia t ion wax. Min. 
Nitrate-Nitr. 5 1.5 0.3 2 . 0  1.2 

Gross Alpha 5 12.2 7.8 19.0 0.0 
(mg/l) 

(PC1/1) 

( PC1/ 1 1 
Gross Beta 5 12.8 12.5 25.0 -8.0 

The maximum contaminant levels identified in samples from the 
culvert are 164 9 pCi/1 for gross alpha activity, 63 2 2 pCi/1 
for gross beta activity and 4.5 mg/1 for nitrate-nitrogen. The -. 
limited number of data points prior to waste storage makes data 
interpretation difficult. However, it is believed that the culvert 
water is not significantly impacted by waste storage activities. 
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The data for both Pad 750 runoff samples and for the culvert 
samples appear to be log-normally distributed (Figures 21 through 
23). The correlation coefficients for the lines drawn through 
these data vary from 0.93 to 0.99, strongly indicating the log- 
normal nature of the data and the excellent fit of the lines to the 
data. 

Using the information contained on Figures 21 through 23 to 
describe the runoff data the following conclusions may be made: 

0 59 percent of the puddle samples and 53 percent of the 
culvert runoff samples were less than or equal to the 
gross alpha proposed performance standard of 15 pCi/1 
(Figure 21), ,. 0 87 percent of the puddle samples and 97 percent of the 
culvert runoff samples were less than or equal to the 
gross beta proposed performance standard of 50 pCi/l 
(Figure 2 2 ) ,  and 

0 85 percent of the puddle samples and >98 percent of the 
culvert runoff samples were less than or equal to the 
proposed performance standard of 10 mg/l for nitrate- 
nitrogen (Figure 2 3 ) .  

These analyses indicate that the water released from the Pad was 
typically of good quality (contaminant concentrations typically 
meet drinking water standards). Data reports for Pad 750 runoff 
and the culvert data are found in Appendix E. 

The total number of culvert samples collected is 120 while the 
total number of runoff samples collected is 5 8 .  Since the culvert 
flows continuously, samples can be taken on any day, but the runoff 
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ponded by the berm can only be sampled following a precipitation 
event. 

When precipitation events occur runoff from Pad 750 would begin 
flowing into the culvert almost immediately. The time required for 
water falling at the far western edge of the Pad (approximately 600 

feet west of the stormwater inlets) to flow out of the culvert is 
calculated to be less than 15 minutes. This calculation indicates 
that the runoff from Pad 750 will quickly flow into the South 
Walnut Creek drainage and be carried downstream to the east. 
Further, this calculation indicates that water samples collected 
at the culvert must be collected within 15 minutes of the end of 
a precipitation event or the sample may not contain appreciable 
amounts of Pad 750 runoff. For these reasons, culvert data are 
believed to represent South Walnut Creek drainage water quality 
upstream of the Pad (Figures 21 through 23). 

Gross alpha and gross beta activities in the runoff water and the 
culvert water are virtually indistinguishable from each other 
(Figures 21 and 22). Nitrate in the pad runoff is consistently 
present in higher concentrations than those found in South Walnut 
Creek (Figure 23). These data may indicate that, for the 
parameters analyzed, only nitrate would potentially increase 
contaminant concentrations in South Walnut Creek. 

' 0  

The analyses of the data presented above indicate not only that 
contamination is present in the Pad 750 runoff, but also that there 
are other sources of contamination contributing to elevated analyte 
concentrations in the South Walnut Creek water. It is believed 
that Pad 750  represents just one of many sources of contamination 
to the South Walnut Creek Drainage. 
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0 South Walnut Creek is diverted near Building 991 into Pond B- 
4 I 

thereby bypassing ponds B-1 through B-3 (Figure 7 ) .  Ponds 8-1 and 
B-2 are spill control ponds that normally do not discharge down 
the South Walnut Creek drainage. Pond 8-3 is a holding pond for 
the treated effluent from the Rocky Flats Sanitary Wastewater 
Treatment Plant (Building 995). The water from Pond 8-3 is spray 
irrigated near the pond unless the pipes are frozen. Pond B-4,  

which contains incoming South Walnut Creek flow, intermittently 
discharges to Pond B-5 which is the last control point on the South 
Walnut Creek drainage. All discharges from Pond B-5 must meet the 
National Pollutant Discharge Elimination System (NPDES) Permit for 
the Rocky Flats Plant. Pond B-5 is designated NPDES discharge 
location 006. The NPDES permit is currently being renegotiated, 
with completion expected in December 1989.  

2 . 2 . 6 . 4  Soil 

All spills which have occurred to date at Pad 7 5 0  have remained on 
the paved area and were immediately cleaned up, and therefore do 
not constitute releases to soil. However, contaminated runoff that 
leaves the Pad contacts soil in the South Walnut Creek drainage. 
Due to the relatively low concentrations of contaminants in Pad 
750 runoff water (contaminant concentrations typically meet 
drinking water standards) concentrations of contaminants in soils 
of the South Walnut Creek drainage are expected to be very low. 

2 . 2 . 6 . 5  Ground-Water 

Groundwater should not be impacted by the Pad operations since, 
based on runoff data, contaminants released from the Pad are 
present in relatively low concentrations (typically meeting 
drinking water standards). Further, Pad 750 retains at least some 

, 
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of the precipitation which could conceivably p e r c o l a t e  through the 
nearby soils and contaminate groundwater. 

An analysis of the concentrations of what are considered to be 
indicator parameters, based on the waste types found in Pondcrete, 
indicate that several indicator parameters were found at 
concentrations equal to or above the performance criteria in 
groundwater near the Pad (Table 5). The following paragraphs 
discuss relevant parameters and the concentrations found. 

The performance criterion for nitrate of 10 mg/l was met or 
exceeded in groundwater samples collected from alluvial well 26- 
86; however, these concentrations have been decreasing with time. 
Further, this alluvial well appears to be hydraulically 
disconnected fromthe Pad and appears to be hydraulically connected 
to the solar ponds. 

The performance criterion for acetone of 0.005 mg/l was met or 
exceeded in groundwater samples collected from alluvial well 15-87 
and bedrock wells 25-86BR, 5-87BR and 45-87BR. All elevated 
concentrations occurred approximately 12 months prior to the first 
Saltcrete spill of November 1, 1988. 

All water collected from alluvial or bedrock wells was found to be 
below the Performance criterion of 0.005 mg/l for bis(2- 
ethylhexyl) phthalate (BEHT) . 
The performance criteria for Plutonium-239,-240, and americium-241 
of 15 and 30 pCi/l, respectively, were not found to be met or 
exceeded in any of the groundwater samples collected from either 
the alluvial or bedrock aquifer systems near Fad 750. 
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3 . 0  CLOSURE PLAN SUMMARY 

3.1 Closure Objectives 

PAD 750 
INTERIM STATUS CLOSURE PLAN 

s been prep red to m This interim status closure plan h et the 
performance standards of 6 CCR 1007-3, Section 265.111. The 
promulgated standards require a facility be closed in a manner 
that: 

0 Minimizes the need for further maintenance; and 

0 Controls, minimizes or eliminates, to the extent 
necessary to protect human health and the environment, 
post-closure escape of hazardous waste, hazardous waste 
constituents, leachate, contaminated rainfall, or waste 
decomposition products to the ground or surface waters 
or to the atmosphere. 

3 . 2  Closure Activities 

The progression of activities necessary to complete closure is 
shown in Figure 2 4 .  Principal activities include: 

0 Removal of all wastes currently stored on Pad 750, 

0 Decontamination of Pad surfaces (if required), 

o Verification of Pad decontamination (if required), 

o Verification of acceptable levels of soil contamination, 

0 Decontamination of soil (if required), 
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o Verification of soil decontamination (if required), 

0 Performance standard compliance. 

All necessary actions will be taken at Pad 7 5 0  to ensure compliance 
with the closure performance standards. 

3.3 Closure Schedule 

The CDH Director and the EPA Regional Administrator will be 
notified of the intent to close Storage Pad 750, 45 days prior to 
the removal of the last waste volume. The closure period will 
begin when the last shipment of waste leaves Pad 750. 

Decontamination of the Pad and soil sampling will be accomplished 
within 90  days from the beginning of closure. The decontamination 
of equipment will require an additional 10 days. An additional 90 

days will be required for the receipt of analytical results. 

Assuming the unit and nearby soil is shown to be sufficiently clean 
after one decontamination round, closure will be certified 180 days 
after closure operations begin. Figure 24 summarizes the currently 
anticipated closure activities and schedule. If the analysis of 
the final rinse solution or soil samples indicates contamination 
is present above the performance standards, the closure schedule 
will be extended to allow additional time for further 
decontamination and analysis. If this occurs both the CDH Director 
and the EPA Regional Administrator will be immediately notified of 
the delay in closure, and documentation supporting the closure 
period extension will be submitted. 
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3 .4  Administration of the Closure Plan lo 
The interim status closure plan for Storage Pad 7 5 0  (SWMU 25) will 
be maintained at the Rocky Flats Area Office, Building 111, U.S.  

Department of Energy. The person responsible for storing and 
updating this copy of the closure plan is: 

David P. Simonson 
Manager 
U.S. Department of Energy 
Rocky Flats Operations (RFO) 
P.O. Box 928 
Golden, Colorado 80402 
Phone: (303) 966-2025 
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4 . 0  REMOVAL OF HAZARDOUS WASTE INVENTORY 

All mixed low-level radioactive and hazardous waste will be removed 
from Pad 750 by October 1991. This waste will be transported 
offsite for disposal at the Nevada Test Site (NTS). Until October 
1991the storage of mixed low-level radioactive and hazardous waste 
will continue at Pad 750. 
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5.0 OFF-SITE WASTE MANAGEMENT e 
The only waste residues from closure of this unit requiring 

activities. It is anticipated that the rinsate generated will be 
treated on-site at the Building 374 treatment facility. 

I treatment/disposal will be rinsate from possible decontamination 

All waste removed from Pad 750 and shipped offsite will be disposed 
at the Nevada T e s t  Site (NTS). T h i s  waste disposal will be covered 
by the operations and regulations that pertain to NTS. The 
disposal method will consist of shallow land disposal. 
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6 . 0  DECONTAMINATION 

6 . 1  Closure Performance Criteria 

Decontamination of Pad 7 5 0  and all ancillary and cleaning equipment 
will be conducted until levels of hazardous constituents are found 
at concentrations less than or equal to those protective of human 
health and the environment. 

Every hazardous constituent identified in Pondcrete or Saltcrete 
(See Section 2 . 2 . 3 )  was evaluated as a potential decontamination 
indicator. The hazardous constituents identified in the wastes 
were broken into groups of hazardous organics, radionuclides or 
conventional parameters (nitrate). The mobility of the compound 
in each of these groups was assessed. The most mobile and least 
mobile compounds were chosen from each group for the indicator 
list. Mobility was based upon mobility in water, and did not 
address mobility as a saltating or resuspended particulate. 

The rationale for evaluating most and least mobile constituents is 
so that the extent of any plume as well as source terms can be 
identified. The most mobile compound can be used to delimit the 
extent of plume migration; whereas the least mobile compound may 
remain near the source of contamination and represent a continuing 
release. If two compounds in the same group had similar 
mobilities, the compound with t h e  higher concentration in the waste 
was selected for development of the performance standard. 

Mobility was assessed using the distribution coefficient (Kd) with 
units of liters/kilogram. The distribution coefficient is a 

measure of the likelihood of a compound to be adsorbed to a soil 
particle rather than stay in solution. The Kd value represents the 
ratio of the amount of a compound adsorbed to soil versus the 
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amount of the cornpound in water. The greater the distribution 
coefficient the less mobile the compound in water (Freeze and 
Cherry 1979). Distribution coefficients were available for 
radionuclides and octanol/water partition coefficient were used for 
organic compounds. The octanol/water partition coefficient (Kow) 
is an indirect measurement of the distribution coefficient with the 
compounds being related by a constant for any particular soil 
(USEPA 1983) . The greater the octanol/water partition coefficient 
the less mobile the compound in water. Table 6 summarizes the 
mobility evaluation for those parameters identified in Pondcrete 
or Saltcrete. 

I 

Table 6 details the hazardous constituents and concentrations that 
will serve as indicator parameters for decontamination purposes. 
In general, there are no applicable standards for soil for those 
compounds listed in Table 7. In those cases where no applicable 
standards for soil exist the partition coefficient or octanol water 
partition coefficient for the compound was used to establish an 

@ acceptable soil concentration. These acceptable soil 
concentrations are those for which the applicable water standard 
will not be exceeded based on the distribution coefficient. 

With respect to radioactive contamination, the levels of fixed and 
removable activity will determine if an initial or subsequent 
decontamination round is required. Deqontamination will be 
considered complete when: 

0 The direct count does not exceed 250 counts per minute 
of alpha activity, and 

0 The removable alpha activity does not exceed 20 
disintegrations per minute (dpm) per 100 cm2. 
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TABLB 6 

ComPound 

Nitrate 

Acetone 

MOBILITY OF EA2ARDOWS COI4POUNDS 
IDENTIFIED I# SALTCRETB OR PONDCRETE 

Dist. Coefficient Octanol/Water Part. 
(l/kg) (Unitless) 

1 (assumed) --- 
(Freeze and Cherry 1979) 

1 (since miscible) 
(USEPA 1983) 

Benzene 

Bis(2-ethylhexy1)phthalate 

2-Butanone 

Methylene Chloride 

Perchloroethylene 

1,1,2,2-Tetrachloroethane 

Toluene 

Plutonium-239 
(Nelson, Larsen, Penrose 

(Torstenfelt 1986) 

1 EE 2.28 
(USEPA 1983) 

1 EE 5.3 
(USEPA 1983) 

1 
(USEPA 1983) 

1 EE 1.3 
(USEPA 1983) 

1 EE 2.88 
(USEPA 1983) 

1 EE 2.3-4.9 
(USEPA 1983) 

1 EE 2.07-2.69 
(USEPA 1983) 

1 EE 3.30-6.56 --- 
1984) 

1 EE 3.30-6.56 (based upon 
similarity to plutonium) 
Americium-241 

Cyanide, sulfide and uranium were not evaluated due to low 
concentrations present in the waste. 
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TABLB 7 

DECONTAMINATION INDICATORS 

Parameter Armlicable Standard Concentration 

Nitrate 

Acetone 

BEHT* 

Plutonium-239 

Americium-241 

Drinking Water 10 mg/l 
Acceptable Soil Level 10 mg/m 

Detection Limit 0 . 0 0 5  mg/l 
Acceptable Soil Level 5 mg/W 

Detection Limit 0.005  mg/l 
Acceptable Soil Level 1000 mg/kg 

CWQ (see note) 
EPA 

CWQ 
Proposed T I S  

15 pCi/l 
13 - 20  pci/g 

30 pCi/l 
20 pCi/g 

* BEHT is Bis(2-ethylhexy1)phthalate 

CWQ: Colorado Water Quality Standard, Notice of Final Adoption of 
Temporary Rule, State of Colorado Water Quality Control 0 Commission, July 1 1 ,  1989.  

Proposed TIS: Proposed Transuranics in Soil Standard, USEPA 1986. 

EPA: Interim Guidance: Dose Limits for Persons Exposed to 
Transuranium Elements in the General Environment. USEPA 1986.  
(assuming soil bulk density at 1 . 0 0  to 1 . 5 5  g/cc 
[Hausenbuiller, 19721) 

PAD 750 e INTERIM STATUS CLOSURE PLAN 
77 

REVISION 0 
DATE 9/30/89 



l e 6 . 2  Decontamination of Pad 750 

The history of operations at Pad 750 and the runoff samples from 
this Pad indicate that the Pad must be decontaminated. Since 
asphalt is a nearly impermeable material, surface cleaning is 
considered adequate to decontaminate the Pad. The Pad surfaces 
will be cleaned by one of several commonly implemented methods, 
including hydroblasting/water wash or foam cleaning. A single 
wash/rinse cycle is expected to be adequate to decontaminate the 
Pad. Cleaning Solution E from Table 8 ,  which is effective in 
removing non-oily mixed wastes, will be used in this operation. 
The wash and rinsate solutions will be collected by a vacuum unit 
in the immediate vicinity of cleaning operations as well as at the 
eastern edge of the Pad. 

Prior to initiation of decontamination activities, a !'raw rinsaten 
sample will be collected for analysis ofthose hazardous parameters 
listed in Table 7 ,  and these results will be considered as 
background levels. Following the decontamination efforts, "used 
rinsate" samples will be collected and analyzed. The difference 
in concentration between these two results will be compared to the 
performance standards listed in Table 7 .  The unit will meet the 
performance standards if the adjusted concentration of the lnused 
rinsate" is below the performance standard concentrations. If a 

single wash/rinse cycle is not adequate to meet the above criteria, 
the wash/rinse cycle will be repeated until the criteria are met. 

a 

All sampling/testing will be conducted using EPA-approved 
procedures and minimum detection levels. 
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TABLE 8 

GENERAL PIIRPOBB DECONTAXINATION 80LUTION8 
FOR HABARDOUS, RADIOACTIVE AND TRU-MIXED WA8TES 

SUSPECTED WASTE 
SOLUTION PREPARATION DIRECTIONS COMPONENTS 

1. A To 10 gallons of water, add 
4 pounds of sodium carbonate 
and 4 pounds of trisodium 
phosphate. Stir until evenly 
mixed. 

2 .  B 

3. c 

4 .  D 

5.  E 

6 .  F 

7 .  G 

To 10 gallons of water, add 8 
pounds of calcium hypochlorite 
and 1/2 pound of sodium 
hydroxide, Stir with wooden 
or plastic stirrer until evenly 
mixed. 

To 10 gallons of water, add 4 
pounds of trisodium phosphate. 
Stir until evenly mixed. 

To 10 gallons of water, add 1 
pint of concentrated sulfuric 
acid slowly while stirring. 

"SOLNI" or an equivalent commer- 
cially available solution will 
be used. 

Use full strength petroleum 
ether or similar organic solvent. 

Use water. 
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To characterize the contamination of radioactive substances, 
measurements will be taken to determine levels of fixed and 
removable radioactivity. Total alpha activity levels of the unit 
will be measured with an air-proportional-type alpha survey meter. 
Smears will be taken and counted according to plant procedures to 
determine the level of removable activity. The difference between 
the air-proportional alpha measurements and the smear activity 
measurements equals the fixed activity of the unit. The levels of 
fixed and removable activity will determine if the unit requires 
cleaning, or if it can be used in its current condition. 

6.3 Decontamination of Auxiliary Equipment 

All auxiliary equipment which was used at Pad 750 will be 
decontaminated by steam cleaning at the eastern edge of the Pad. 
Decontamination will include: 

1. A rinse with a steam cleaner using water free of volatile 
organics. 

2. Scrubbing with brushes using a solution of water with 
Alconox detergent that is free of volatile organics. 

3. A final rinse with the steam cleaner using water free of 
volatile organics. 

This work will be done immediately adjacent to the water runoff 
sample collection berms to minimize the area of the Pad impacted 
by these operations, and to provide for easy collection of the 
liquids. This equipment includes forklifts and trucks used for 
transportation as well as all units used to clean the Pad. Since 
only storage of the waste on the Pad was conducted, no other 
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equipment need be decontaminated. 
be collected and treated on-site at Building 374. 

All wash and rinsate water will a 
6 . 4  Decontamination of Equipment Used During Closure 

Upon completion of each phase of decontamination required for 
closure, equipment will be decontaminated by steam cleaning as 
described in the previous section. All disposable contaminated 
equipment accumulated during closure will be containerized and 
shipped to an authorized off-site disposal facility. 

6.5 Contaminated Soils 

The contaminant concentrations in soils caused by operation of 
Pad 750 are not expected to be at levels that will require 
decontamination activities. If, however, contaminants are present 
above the performance criteria listed in Table 7, then all soils 
that exceed that level will be removed and disposed at an approved 
offsite facility. 

6.6 Removal of Hazardous Waste Residues 

Approximately 40,000 gallons of wastewater may be generated by 
decontamination processes. The waste will be collected and placed 
in tank trucks and the effluent will be transferred to Building 374 
for treatment. 
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7.0 DECONTAMINATION VERIFICATION e 
7 . 1  Pad 7 5 0  

The success of decontamination procedures for Pad 7 5 0  and related 
equipment will be measured by comparing the adjusted concentration 
of appropriate substances in rinsate with the performance standards 
listed in Table 7 .  The need for and success of any soil 
decontamination that is conducted will be assessed by comparison 
with the Performance standards listed in Table 7.  Testing will be 
conducted using EPA-approved procedures and minimum detection 
levels. 

The procedures for determination of background levels and 
comparison with the performance standard are described in Section 
6 . 2 .  The unit will be judged to meet the performance standards if 
the adjusted concentration of the Wsed rinsate" is below the 
performance standard concentrations. 

Decontamination rinsate sources will be grab-sampled after the 
preparation of 10,000 gallons of cleaning solution. A wash/rinse 
is expected to require approximately 40,000 gallons of water which 
will require four samples of the rinsate source to be taken. 
One composite sample of the used rinse water will be collected. 
This sample will be taken as eight separate grab samples from the 
rinse solution collected in the vacuum unit during the rinse 
activities. 
analysis. 

The eight separate grab samples will be composited for 

To verify the decontamination of radioactive substances, 
measurements will be taken to determine levels of fixed and 
removable radioactivity. The unit will be considered clean if the 
direct count does not exceed 250 counts per minute of alpha 
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activity, and the removable alpha activity does not exceed 20 
dpm/100 cm'. 

I 7.2 Surface Water 

As discussed in Section 2.2.6.3, water in South Walnut Creek may 
potentially be impacted by runoff from Pad 750. However, the 
runoff from the Pad quickly flows off the Pad and down the 
drainage. Since this water flows into Ponds B-4 and B-5 where it 
is monitored and must meet NPDES Permit conditions before 
discharge, it is felt that additional surface water sampling or 
remediation activities are not warranted. 

7.3 Soils 

7.3.1 Beneath and Adlacent to Pad 750 

Soil contamination beneath Pad 750 is not expected to exist due to 
the low permeability of asphalt and the positive drainage provided 
by the two percent slope of the Pad. Cursory visual inspections 
of the Pad have not identified cracks or other defects in the Pad 
from which contaminated materials could reach the environment. 
However, detailed inspections cannot be conducted since large areas 
of the Pad are covered with stored waste. 

a 

When decontamination activities are completed on Pad 750, the Pad 
will be inspected by an independent register professional engineer 
for cracks or other indications that the integrity of the Pad has 
been compromised. This inspection will include the review of 
construction and repair records to assess non-visable degradation 
of the Pad. If such an area is identified, the soils beneath the 
Pad at that location will be sampled in the engineer's presence. 
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The soil sampling at these locations will consist of a three foot 
deep sample with collection of one foot composite soil samples. 
Each of the three composite soil samples will be analyzed for the 
indicators listed in Table 7. If the soils do not meet the 
accebtable levels listed in Table 7, then the limits of 
contaminated soil must be identified by sampling at locations ten 
feet distant from the first sampling location in three directions 
to triangulate the area of contamination. If these samples are 
also contaminated, then subsequent sampling locations will be 
located an additional ten feet distant from the previous sampling 
locations. This method of sample location selection will be 
continued until soil which contains the performance standard 
parameters at or below the performance standard concentrations are 
sampled. For all contaminated soil identified, soil 
decontamination activities must be conducted as described in 
Section 6.5. 

I 

It is currently expected that soil sampling will not be required 
beneath Pad 750. 

Soil contamination immediately adlacent to Pad 750 is not expected 
since all unbermed edges of the Pad have a two percent slope toward 
the bermed areas of the Pad. The bermed areas of the Pad slope to 
seven stormwater inlets capable of handling all Pad runoff. For 
these reasons, sampling of soils adjacent to Pad 750 will not be 
conducted. 

7.3.2 Other Soils 

Sampling of soil located near but not adjacent to the Pad will not 
be an activity required by this Closure Plan. As discussed in 
Sections 2.2.6.3 and 2.2.6.4, soils which may be contaminated by 
Pad 750 runoff are present in the South Walnut Creek drainage. 
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South Walnut Creek flows as an unlined stream for approximately 700 
feet downstream of Pad 750 at which point it is collected into a 
culvert and placed into Pond B-4 (Figure 3). Soil and sediment 
sampling as well as any required remedial action will be conducted 
along this 700 foot reach of the stream as a portion of the ongoing 
Environmental Restoration Program (ERP) activities. The ERP 
Schedule is being developed as a portion of the Inter-Agency 
Agreement under negotiation. 

Ponds B-1, B-2, B-3, B-4 and 8-5 on South Walnut Creek are 
considered Inactive Solid Waste Management Units ( S W )  due to past 
contamination and waste management activities. As such, these 
areas are planned for investigation and potential clean-up. These 
actions are being taken to comply with the Comprehensive 
Environmental Response Compensation and Liability Act requirements 
at the plant. These activities are a portion of the ERP. Since 
the malority of the South Walnut Creek drainage is already 
identified as a SWMU, and since the data indicate that other 
sources of contaminant input to the South Walnut Creek drainage 
exist, the entire South Walnut Creek drainage is designated as a 
SWMU for investigation under the ERP Program. Since the ERP 
program will more completely address the South Walnut Creek 
drainage, further sampling on this drainage is not appropriate for 
this closure plan. 

7.4 Groundwater 

As discussed in section 2.2.6.5, groundwater should not be impacted 
by Pad 750, and no groundwater samples will be collected as part 
of Pad 750 closure activities. 
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7.5 Analytical a 
The analytical 
decontamination 
other approved 
available, then 

Methods 

methods to be used in evaluating the success of 
efforts, will be those documented in SW-846, or 
EPA methods. If no approved EPA method is 
a generally accepted laboratory technique will be 

used. Fixed and removable radioactivity levels will be analyzed 
by using an air-proportional-type alpha survey meter (total alpha 
activity levels) and Smear activity measurements (removable 
activity). 
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8 . 0  CLOSURE SCHEDULE 

I *  

The CDH and the EPA Regional Administrator will be notified of the 
intent to close Unit 2 5 ,  4 5  days prior to beginning the closure. 
Decontamination of the unit will be accomplished within 90 days 
from the beginning of closure. The decontamination of equipment 
will require 10 additional days. An additional 90  days will be 
required prior to receiving analytical results. 

Assuming the unit is shown to be sufficiently clean after one 
decontamination round, closure will be certified 180 days after 
closure plan approval (Figure 2 4 ) .  If the analysis of the final 
rinse solution indicates contamination is still present above the 
performance standards, the closure schedule will be extended to 
allow additional time for further decontamination and analysis. 
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9 . 0  CLOSURE COST AND FINANCIAL ASSURANCE le 
State and Federal governments are exempt from the financial 
requirements imposed by Subpart H of 6 CCR 1007-3, Section 265.140 
(c). Because the Rocky Flats Plant is a federally-owned facility, 
no cost estimates or financial assurance documentation is required. 
Cost estimates are presented in Table 9 for planning, budgeting and 
informational purposes. These estimates can in no way be 
considered binding. 

The estimates presented in Table 9 are based on a worst case 
scenario in which the entire unit undergoing closure is found to 
be contaminated. These assumptions are expected to result in an 
overestimation of the actual costs that will be incurred, since 
this unit is expected to be clean. The estimates in Table 9 do no 
include the cost of reprocessing, repackaging, shipping or offsite 
disposal of Pondcrete or Saltcrete. 
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TABLS 9 

COST E S T I U T B  FOR CWSWRE OF UNIT 2 5  

Engineering Design and Inspection 

Equipment 

Decontamination Monitoring 

Treatment/Disposal of Water 

Contingency 

$ 8,500.00 

40,000.00 

8 , 5 0 0 . 0 0  

6,400.00 

9,000 .00  

TOTAL $72,400.00 
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10.0 SITE ACCESS AND SECURITY 

Access to the work area will be limited to authorized personnel 
only. Exit from the working area will be through a clean, 
restricted area in the decontamination area. Existing security 
measures at the Rocky Flats Plant meet the requirements of 6 CCR 

1007-3, Section 265.14. These include: 

0 A three-strand barbed-wire cattle fence surrounding the 
facility posted to identify the land as a government 
reservation/restricted area, 

0 A fence and armed guards posted 24 hours daily at 
two gates to the controlled area of the facility, 
and 

0 Surveillance by security cameras 24 hours daily. 

Existing fences and gates are operated and maintained by DOE. 

Maintenance requirements will be performed by DOE regardless of 
closure activities at the site. 
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11.0 HEALTH AND SAFETY 

A site-specific Health and Safety Plan covering decontamination of 
the site, will be prepared two months before closure activities 
begin. The plan will comply with all Occupational Safety and 
Health Administration (OSHA), CDH, EPA, and DOE requirements. 
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12.0  POST-CLOSURE MONITORING 

The implementation of post-closure monitoring is not necessary due 
to the nature of the container storage area. 
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13.0  CLOSURE CERTIFICATION 

After completion of closure, the owner or operator and an 
independent certified registered engineer will submit certification 
of closure, based upon compliance with the closure plan, to the CDH 
and the EPA Regional Administrator. 

The independent registered professional engineer will periodically 
review the closure operations in enough detail to assure final 
certification of closure. The final certification of closure will 
state that the closure procedures and standards have been carried 
out as described in the approved closure plan. In order to certify 
the performance and completion of closure activities, the 
independent registered professional engineer will review test 
results and inspect the site to verify the closure plan was carried 
out as approved. Both the operator and the independent registered 
professional engineer will submit a written document to the CDH and 
the EPA Regional Administrator to certify closure activities were 
conducted in accordance with the approved closure plan. 
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APPENDIX A 

PRODUCTION PROCESS DISCRIPTION FOR PONDCRETE AND 
SALTCRETE PROH SECTION D OF RCRA PART B PERMIT 



This appendix consists of information found in the RCRA Part B 
Permit Application forthe Rocky Flats Plant. This information has 
been updated to accurately reflect the current situation. 



C07890010526 Date: December 15, 1987 
Revision No. 1.0 
Section 0 

effluent from the third stage clarifier is transferred to Tanks 

D-826 A and B after passing through a Baker Precoat Pressure 

Filter, FL-831. This filter accomplishes a final solids 

separation. Filter backwash is transferred to the Filter Feed 

Tanks D-824 A and B for treatment as TRU vaste. 

The radioactivity level in the clarifier effluent holding tanks 

is sampled to determine whether the solution can be sent to the 

evaporator feed tank or needs to be returned to Tanks D-804A, B, 

C, or D for recycling through the decontamination-precipitation 

system. Flow through the system is regulated by a series of Flow 

Controllers and Ratio Controllers, which adjust pump speeds and 

addition of reagents. 
a 

D-2c(2 )  (e) Evaporation Process 

The evaporation system consists of a multiple effect steam heated 

unit which produces condensate water and a concentrated salt 

solution which is fed to the spray dryer. The process includes 

the following equipment: 

Feed Tank D-827 

Feed Pumps P-818A, B 

In-line Filters FL-801A, B 

Vapor Bodies T-802, T-803, T-804, T-805 

Heat Exchangers E806A, B, E-807, E-808, E-809 

Circulating Pumps P-819, P-820,  P -821 ,  P-822 

Condenser E-810 

Flash Tanks D-830, D-832, D-876 

D-133 , 
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Condensate Tank D-834 

Product Water Pumps P-824 ,  P-825 

Ejectors 5-801, 5-803 

Ejector Aftercooler E-820 

Ejector  Condensate Tank D-879 

Tower Water Return Pump P-861 

W F ~ % P / W # ~ . P F /  
Heat Exchanger Descaling Tank D-845 

Evaporator Concentrate Storage D-826C 

Spray Dryer Feed Tank D-878 

Feed Pumps P-858Al B 

Spray Dryer Furnace F-801 

Spray Atomizer 

Spray Drier Drying Chamber W-803 

Bag F i l t e r  FL-803 

HEPA F i l t e r  Plenums FL 804Al B 

Evaporator E f f l u e n t  Tanks T-808A, B 

S a l t  Crete Transfer Tank T-884 

S a l t  Crete Mixing Tanks T-883AI B 

o Evaporator Feed 

The evaporator feed tank, D-827, receives waste water 

from Tanks D-801AI B, C ;  D-802Al B, C; and D-826A and 

B. The feed solution from Tanks D-801 A , B ,  and C and 

D-802 A ,  B, and C pass through i n - l i n e  f i l ters  FL801A and 

B before entering D-827. These f i l t e r s  (bucket strainers) 
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are periodically flushed out down a process sink to Sump 

D-852 . 
o Multiple Effect Evaporation Process 

From the feed tank, the solution is pumped into the first 

effect Of the evaporator. t P r ? r % P / / P P r p / / % ~ ~ ~ / / ~ ~ ~ ~ ~ ~ ~ ~ ~ ~  
Heat is transferred to the feed from the steam condensate 

coming from the first effect heat exchanger. Circulation 

Pump P-819 continuously circulates the liquid in the 

first effect by drawing liquid from the bottom of the 

first effect vapor body (T-802), pumping it through the 

first effect heat exchanger (E-806A or B), and dis- 

charging it near the liquid level in the first effect 

vapor body. The circulation rate is approximately 20 

times the evaporator throughput at the design feed rate. 

Heat exchanger E-806A or B uses 30 psig steam to heat the 

first effect liquid. Water which evaporates in the first 

effect passes through the second effect heat exchanger 

(E-807) to heat that effect, and is collected in Flash 

Tank D-830. The partially concentrated liquid remaining 

in the first effect continuously feeds to the second 

effect. 

The liquid in the second effect circulates in the same 

manner as in the first effect. The evaporated water from 

the second effect goes through the third effect heat 

exchanger to heat that effect and collects in Flash Tank 
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the third effect, 

The second effect concentrate continuously feed8 

The third and fourth effects operate in the same manner. 

Water which evaporates in the fourth effect condenses in 

the main surface condenser E-810 and collects in 

Condensate Tank D-834. The concentrated liquid remaining 

in the fourth effect is continuously pumped to Tanks D- 

826C or  D-878. The liquid in Tank D-826 C can be 

transferred either to Tank D-878 or to the Salt Crete 

mixing station. Tank D-878 feeds the spray dryer system, 

Nitric acid, phosphoric acid and water are circulated on 

the process side of the heat exchangers through the heat 

exchanger descaling tank, D-845. When the acid is 

depleted, this tank is drained to Tanks D-807A and B for 

neutralization, or tanks D-824 A & B. 

Two parallel steam electors (5-801 and 5-803) provide the 

vacuum necessary to maintain and develop the evaporator 

pressure profile. The pressures range from approximately 

10 psig in the first effect to a vacuum of about 20 in. 

Hg in the fourth effect. Both ejectors evacuate the 

system during startup, but only one is used during steady 

state operation. The exhaust steam from the ejectors 

condenses in the elector aftercooler (E-820) by contact 

with water from Cooling Tower 373. The condensate and 1 

tower water drain to Tank D-879 and are pumped back to I 
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the cooling tower by Pump P-861. 

Verification that waste treatment is complete is provided 

by sampling of the nitrate salt and product water on a 

weekly basis. Product water is also continuously 

monitored for  conductivity, which is an indication of 

high dissolved solids or ammonia concentration. High 

conductivity automatically causes the evaporator effluent 

to be rerouted back to Tank D-802 A ,  B, or C or to the 

evaporator feed tank D-827. The waste sampling and 

analysis plans provided in Section C address this in more 

detail. 

o Spray Dryer System 

The concentrated salt solution (approximately 35 percent 

dissolved salts) is pumped from Tank D-826C into D-878, 

the spray dryer feed tank. From there the material is 

pumped to the spray atomizer by Feed Pumps P-858A and B, 

via Flow Controller FIC-7877. A pressure relief valve is 

mounted in the pump discharge line to relieve excess 

pressure. 
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The spray atomizer consists of a 25 KW frequency 

converter set, a high speed motor, and a centrifugal 

atomizer. The concentrate solution is atomized by the 

centrifugal atomizer into a hot air stream in the Spray 

Dryer, W-803. 

The spray dryer furnace (F-801) heats air w i t h  a 

combination gas-oil burner which fires directly into the 

air stream in a horizontal heater shell. Cold air enters 

at the base of the heater shell tangential to the burner, 

combines with the flame, and is thoroughly mixed to an 

even temperature a5 it passes through the air duct and 

enters the drying chamber. Natural gas is the normal 

fuel with fuel oil used as a backup. Combustion products 

enter directly into the spray dryer air stream. 

Heated air from the furnace enters the drying chamber (W- 

803) through a set of downward vanes concentric with the 

salt concentrate from the spray machine. Instantaneous 

drying occurs creating small spherical salt particles 

suspended in the air stream. The water evaporating from 

the solution cools the air to maintain an outlet 

temperature of approximately 14OOC. 
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o Eag Filter Product Collector FL-803 

From the spray dryer, salt-laden air passes into the bag 

filter house where a series 02- filter bags separate 

the salt  from the air stream. Pulses of compressed air 

blow downward through the filter bags t o  dislodge 

accumulated salt and drop it to the bottom of the 

collector. The dry product then passes through a rotary 

air lock into a receiving transfer tank (T-884) then into 

two Salt Crete mixing tanks, T-883 A and B. The 

frequency of the air pulse jet is regulated to maintain 

the desired operating conditions and pressure drop across 

Gore-Tex, fiberglass impregnated 

the baghouse. 

The clean air from the bag filter passes through two High 

Efficiency Particulate Air (HEPA) filter plenums, FL-804A 

and E ,  which remove trace amounts of salt, and is then 

released to the atmosphere. 

o Salt-Crete Operation 

Dry salt product from the bag filter is mixed in Tanks T- 

883 A and B with Portland Cement and either a portion of 

the concentrated salt solution from Tank D-826 C ,  

domestic water, raw water, or Building 374 effluent 

water. This cemented product, called Salt Crete, is 
plywood 

allowed to set up in $ ~ ~ p p , l J / , f # ~ ~ ~ y l , t -  boxes lined with 

p l a s t i c .  
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D-2d(2) Treatment Facilities 

One location has been identified in which hazardous wastes are 

treated in tanks and an operating permit under RCRA is required. 

This is in addition to the treatment tanks described as part of  

the waste treatment system. Following are detailed descriptions 

of the treatment processes occurring in tanks. Engineering 

drawings are provided in Appendix D-5. 

D-2d(2) (a) 

D-2d(2) (b) 

D-2d(2) (c) 

Original Uranium Chip Roaster: Building 444/447 
(Unit 45) 

Deleted - See Record of Amendments. 

New Chip Roaster: Building 444/447 (Unit 46) 

Deleted - See Record of Amendments. 

Electrolyte Recovery Process: Building 460 (Unit 47) 

Deleted. See Record of Amendments. 

D-2d(2)(d) Pond Crete Solidification Process: Building 788 
(Unit 48) 

The Building 788 sludge thickener and solidification system at 

the solar pond consists of a Mud Cat pumper with an agitator and 

a pump on pontoons which pumps the sludge from solar pond ?/bir)r 

into the 25,000-gallon steel Gardner Denver/Stearns Roger 

a 

thickener tank. A rake enclosed in the base of the tank directs 

the sludge to a drain at the bottom of the tank. After the 

settling process is completed (10-12 hours), the liquid is 
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decanted from the tank back into the pond. The thickener is 

designed to allow a continuous overflow passing over an 

adjustable weir and flowing through a 4 in. diameter pipe 

discharging into Pond 207A. The thickener is vented to the 

atmosphere. 

The sludge i s  then pumped from the base of the tank by a h i g h  

pressure diaphragm slurry pump through w q r  piping to the back 
steel 

end of the steel "pug mill". Table D-11 lists specifications for 

the thickener and pug mill. A series of surge pins, screw augers 

and cement, 

which is fed in from an adjacent s i l o .  The mixed sludge and 

cement, called Pond Crete, flows over a weir, through a chute and 

into boxes. The $qtwm/fwm#g#$ boxes lined with 0.011 inch 

plastic are filled with Pond Crete, dated, and stored in the 

Building 788 warehouse. Pond Crete storage is discussed in 

sections D-lb(2), (g), and (j). 

paddle wheels lift and mix the sludge with portland 

plywood 

The thickener unit's foundation design is not intended to provide 

any containment capacity for spill control. Instead, it is 

designed to have a proper slope and configuration so that  t h e  

entire thickener content would be allowed to flow back to Pond 

207 A in the event of tank leakage or puncture. The foundation 

is constructed of concrete which is free of cracks and gaps. ppj4 

w / w ~ ~ ~ / / w ~ N ~ m f  
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nifl 
Thickenat 

7% 

As€ 
Carbon Steel 
Pond water/sludgr, pH 11 

NIA 
25'0' x 9'6' 

35,000 

snell 1/4-, core 5/16' 

Os-: December 15, 1987 
Revision: 1 
Section D 

TABLE D-11 

I U A  
Yb 

7'10' 

108 

6 steel chdnnel lm 
1984 

Full Penetration Butt Meld 

D-8% 

Pas2 

0-851 

2053 

4802 

n/rr 
pug nlii 
788 

Cwercially aviul eouw 
carbon Steel 

Thickener bottoms, pH 11 

n/4 
12- t r w g h , n -  long 

90 

lI4' 

R t a  

w 
n/A 

nlfi 
wl4 

1.1: 

Structural steel sbna 

1984 

kldea and blted 

D-850 

0.852 

0-851 

m 
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The pond sludge characterization is detailed in Section C, "Waste 

Characterization and Analysis". 

o Additional Temporary Solar Pond Equipment 

To increase the capacity of the Pond Crete production 

operation, additional equipment has recently been 

purchased. The major pieces of additional equipment are 

a concrete mixer trpvcng and a front end loader. The 
batph 

4.0 
concrete m l x e r m w  yyfi CUblC  yards),$#^^^^^^^^^^^^ 
m//m receives a transfer of four cubic yards of 

concentrated pond sludge from the existing thickener. 

The sludge is transferred by an existing pump through a 
Portland 

two inch diameter line at 25 gpm. m q / / q w / @ p # $ J p p $  

cement is then pneumatically transferred to the mixer 

p)$&!g by a portable cement silo and pneumatic transfer 

The /~4#* front end loader will be used to transfer sludge 

from the bottom of the solar pond and dump it into a new 

concrete pumper for transfer to the thickener. The front 

end loader is also used to move sludge from the shallow 

end of the pond to the deep end. 
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Major 

Divisions 

Gravel 
and 

Gravely 
Sands 

Sand 

i Slits 
rn - and 

j Clays 
a I(LL < 50)  
0 1  
C r  z '  
& ; SlltS 

I 1 and 
2 Clays 
rz j(LL > 50)  

I 
Highly 

Organic Soils 

mixtures htUe or no fines 

~~ 

II Silty gravels gravel-sand-silt 
GM mixtures 

,I 

t Clayey gravels gravel-sand-clay GC mixtures 
f - 

: Well-graded sands or gravelly sands sw ' : little or no fines 

Poorly-graded sands or gravelly 
sands little or no fines SP 

: Silty sands sand-silt 
mixtures 

Clayey sands sand-clay 

SAMPLE TYPE 

TEST TYPE 

CHEMICAL 

UNFED SOL CLASSFICATON SYSTEM 
AND BORING LOG S Y m S  

saua,um 

ROCKY FLATS PLANT PROJECT NO 887-10 

PAD 750 CLOSURE 



BORING LOGS FOR 
ALLWIAL WELLS 

24-86 
26-86 
33-86 
6 1-8 6 

4-87 
10-87 
15-87 
44-87 



Cla>stone Pale olive C l O j  612) to green gray 
(5Gj 6/1) silt? w i t h  some fine-grained sand 
clarstone c o n t a n s  dark yellow orange 
( lo\ r 6/6) iron staining calcareous pockets 
along fractures throughout sample, damp 

I 
l 

1 i 

i im 
5 - 
a 
Y t 

I 
Y 

ti: 
17 

19 

Total depth of borehole= 12 FT 

- 
24-86 I 

ROCKY FIATS PLANT 
PAD 750 CLOSURE 

PROJECT NO 11 - x x  1 



' 0  

! 

Sandy, Silty Gravel IJ ht brown. 
(SYR 6/4), granite an% quartzite, 
an ular t o  subangular cobbles and 
pefbles Poorly sorted, dry 

Clayey Sand Very pale orange, (IOYR 8/2), 
to grayish orange, (IOYR 7/4) Very fine 
grained Some granite and quartzite 
pebbles and cobbles Medium plasticity 
Grades to very clayey, dark yellow orange, 
(IOYR 6/6) sand r i t h  large cobbles at  
base of sample Poorly sorted subangular 
to angular L o w  to medium plasticity damp 

Clajstone h g h t  olive brown (3Y 3/6) 
some silt trace sand Sand layers from 
10 4-10 7 and 1 1  4-11 6 Sand is verj ale 
orange, (IOYR 8/2) coarse grained mol-  
erately sorted subangular, trace calcar- 
eous cement Unconsolidated soft wet 
Clay is firm moist 

. .. 
ROCKY FLATS PLANT 

PAD 750 CLOSURE 

PROJECT NO 001-10 

, I 



Clayey Gravel Ugbt olive gray. (SY 3/21 
Some sand. silt  and poorly sorted quartzite 
pebbles Subangular Crumbly. dry 

Clayey Gravel Light olrvc gray. (5Y 3/21 
Some sand, quartzite cobbles and gravel 
clasts Angular to subangular Moderate 
sorting Loose. dry 

TOPSOIL/SOIL 1 

Clagstone GraJish yellow green ( 5  GI 7/2)  I 
to graysh olibe green (3GY 3/2) with 
olive gray (5Y 3/2) to greenish g r a j  
3C\ 6/1) and dark >ellowish orange I lOYR 6/6) stains Well sorted, consolidated, 

fractured firm weathered damp 

Total Borehole Depth 16 8 It 

PROJECT NO 887-10 ' ROCKY FLATS PLANT 

PAD750CLOSURE 
I 

I , I 



. 

Cla cy Gravel Dark yellorisb brown, 
( 1  O h  4/2) Abundant small cobbles Hoist 

Caliche Yellowish gray, (51 8/l) to white, 
(N9) Abundant CaCO3 some sand 

I 

~~ ~~ 

Clayey Gravel DarL yellowish brown, (IOYR 4/2) 
Caliche intermixed Iron stains at 8 3 -11 3 
Moist 

Clarstone Darh rellowrsh orange, (1 OYR 6/6) 
Moderate to high plasticity Undisturbed moist 

I I I I 
TUB s ~ r m  rrnm omv AT N Uurm UID mi OF n w n c  S-ACI 
oonDinons UY ~ ~ A U C I  AT TIS L W ~ N  rm mi r-ci a m~ m UTA 
r r t m  ~1 A swr-rwn or m u  conom- ENCOL- ' =  i 
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LOO OF BORING No. 4-87 
DATE ORIUIID. YlU87 rqvvrwII 

P q e  1 d i 

nmnow ’190979 - -  

Clay 
fine grained sand, occasional quartzite  
cobbles, some grasses. moist  to  damp 

Moderate brown (5yr U2), some very 

Clay Dusky yellow-brown ( I b r  U 2 )  t o  
dark yellow-brown (lOyr 4/2), small quartzite 
cobbles (up to  2-inch diameter), some finc- 
grained sand,  moist to damp 

Sand and Gravel 
(lOyr U 4 )  to  dark yellomsh brown (lOyr 412). 
some clay-rich f ine-gruned sand,  some sub- 
rounded to  subangular quartzite  cobbles and 
pebbles calache (8 28 -8 36’)  very pale 
orange ( l @ r  8 / 2 )  to  gra j  -orange (10qr 714)- 
moist to  wet 

Noderate yellornsh brown 

h Sandy Clay 
fine-grained sand occasional subrounded t o  
subangular quartzite cobbles and pebbles 
moist to w e t  

Moderate yellow-brown (1Qr 514). 

\ Sand and Gravel L g h t  brown (5yr 5/6) ,  
‘\ 

‘\, of darh jellow-orange (1Ovr 616)  angular 

subrounded quartzite cobbles moist t o  wet 

Clar 
I hght  olire grar ( 5 y  512) rnth patches 

I , quartzite some brcwn sands and clays wet 

Gra\el DarA Fellowlsh orange (10jr  6/6) angulai 
quartzite some brown sands and clays wet 

Clar Darh yellow-orange ( 1 Q r  6/6)  and light 
olive gra] (5pr 5/2), subrounded quartzite 
cobble a t  14 6’,  moist to damp 

,- ‘\ b ‘  

Sandy Clay 
subangular quartzite cobbles and pebbles, 
moist to slightly damp 

Moderate yellow-brown ( 1 0 ~ ~  5/4), 

Claystone L g h t  olive gray (5y 5/2) 

4878 I 
PROJECT YO I X I - X X  ROCKY FIATS PLAM 
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24- , 
- 

25- 

2 6- 

27- 

28- 

29- 

30- 

31- 

3 2- 

- 

- 

- 

- 

- 

- 

- 

- 

37 

39 

~ 

Claystone Disturbed, werthered, slightly damp 

As Above- Dark yellow-oran e (10yr W 6 )  
iron stains. wet at 20 5' to  $0 65', damp t o  
slightly moist 21 2' to 22 01' and dry from 
22 01' to  23 0 

Total depth of borehole= 23 0' 

ROCKY FUTS PUNT 

PAO750CLOSURE 

PROJECT NO x x x - x x  



& No recovery 

- 

Sandy Clay L g h t  olive gray, (SY 6/l) 
to moderate reddish orange, (10R 6/6) 
Numerous quartzite pebbles and cobbles 
Highly weathered calcite throughout 
Unconsolidated, damp 

18- 

19- 
- 

- 

Clayey Sand h g h t  gray ( \  7 / 0 )  to moderate 
reddish orange (10R 6/6) Numerous quartzite 
pebbles, subangular to subrounded Caliche 
throughout Damp to dry 

! 
Sand Moderate reddish orange (10R 6/6) 
Hedium to coarse grained Numerous quartzite 
pebbles Trace calcite Weathered damp 

I 

! 
i 

Silty Claystone Moderate reddish orange 

I 

ROCKY FLATS PLANT PROJECT NO ((7-10 

PAD 750 CLOSURE 



Sandy Gravel Dark yellow-brown. (10yR U2) 
Quartzite pebbles and cobbler trace of clay, 
fine-grained sand, pooly sorted,roots and 
grasses, dry 

AS Abose  - Orange-plnb ( 5 ~  W4),  
No roots or grasses 

Sandy Gravel Light brown (5yr 5/61, 
Quartzite cobbles and pebbles. trace clay, 
fine-grained sand, some caliche [very pale 
orange (10 yr W2)l. damp t o  dry 

A s  Abo \e  - \ o  caliche dry 

A s  Above - Damp 

PROJECT NO X I I - X I  ROCKY FLATS PLANT 
PAD 750 CLOSURE 



. 

LOGOF BORNGNo. 15-87 Page 2 of 1 
DAlZ D W  0/16/07 EQUIP- 

PEvmoN m o m  

Gravel Wght brown (Syr 5/6), 
Some send, quartzite cobbles and 
pebbles, wet. 

Claystone h g h l  olive gray (3yr 3/2), 
Moderate reddish orange (10yr 6/6) iron 
stained patches damp to moist 

! 
I 

1 I 
I I 1 

I I 

30 

31 

32 
I 

3 3 1  

3 4 4  

1 

1 

40 

20 

I I Total Depth of Borehole = 27 0 It 

- 
E t 

t* 
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i 
k, 

I 

I 

~ 

I i 

1 1  

1 
I 13-1 

i 
1411 

1 8  

1 9  

I I I 20 I 

Total Depjh of Borehole i 0 Ft 

I 
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BORING LOGS FOR 
BEDROCX WELLS 

2 3-8 6BR 
2 5 - 8 6 B R  
2 5-8 6BR 

5 - 8 7 B R  

9 - 8 7 B R  
1 6 - 8 7 B R  
1 6 - 8 7 B R  
I S - 8 7 B R  
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Cla>stone Dushj cellom (51 6/4)  to light oli\e 
gray (3Y 5/2)  to medium light gra? (x.5) 
Trace silt some or anic fragments dark \ e l -  
lowish orange (101% 6/6) mottling in light 
oli\e gray areas 'NO apparent fractures 
moderatel j  soft to firm ddmp 

Claystone Medium light rap. (NS) Iron s ta in-  
ing a t  39 0 Subvertical fracture with iron 
staining from 39 0 to  39 8 Core has  a mot- 
tled appearance with jellowish gray (5) 8/1) 
stains throughout Firm to moderatel j  sof t ,  
damD 

1 
I 
I 
I , 

I 
I 

I 

I I 

I 
1 

I 

I 
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L~OFBORPMNO. 23- ~ y e 3 o f i  

DESCRI?" BSA erV*noN ~ w i i a  
DATE D W  S/ll-Z3/M E Q U l P y P n  NOBIU I)-M 

Clapstone Olive gray, (SY 4 / 1 )  Trace silt 
Some organic Ire ments Vertical limonite filled 
fracture from 4 0 %  to 42 5 ,  horizontal lrmonite 
filled fracture at  4 1  9 Firm to moderately soft 

F I  

I 
= i  

i l  1 ,  
$ 3  - c to 49 6 Top 4 0 of core has abundant organics 
v. (wood fragments) Firm, damp 

- 
- z - - 

3 

r '  
0 

f 

s i  

5 
- - 

- 
# " - 
- - 
- -  - -  - -  - -  - -  

Clajstone Hedium darh gra (N4)  w i t h  inter- 
bedded dush? jellow (51 S A )  clayej siltstone 

Occasional subrertical fracture with limonite 
stain (up to 0 7 long) Firm damp 

= =  

a Silty Claystone Hedium darh gray (U4) 

r - - - - 
f - - 

1 

* 
I- - <  = =  

no S L X Y Y ~  UPUS omi AT nr mmn AND mi OI n u n c  SCWSLI~ACI 
mNmno*s UY m c i  AT TED mmn mm mi r a t t  01 m~ n r  INA 
P R C S ~ D  IS A swwumon or m u  cownmn DUQL~TOLU 

- 
f t 
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€ 
LOGOFWRINQ NO. 2- 
DEscRlpnoN USA mmnm MI 18 

Page s or 7 
WTC D W  */ll-23/66 EQvrpyPn yobllt B-67 

t 

Siltstone Dark gray, (N3) to dark greenish 
gray, (SGY 4/1)  Interbedded 0 1' to  0 3 beds 
of sandy siltstone Convoluted bedding in 
places Occasional c la jey  siltstone Firm. damp 

Siltstone Dark gray, (Y3) to  dark greenish 
gray, (SGY 4/1) Interbedded sandy siltstone 
beds, (0 5 thick) Occasional clayey siltstone 
layers organics throughout Calcareous concre- I 
tions from 87 8 to 88 4 Firm damp I 

Siltstone Dark gray ('u3) Interbedded sandy 
siltstone and cla>e\ siltstone beds Sand is ver\ ' 

95 5 due to  drilling Crumbly firm damp 
fine grained kertical fracture from 92 5 to I 

I 

Siltstone Darh grec (N3) Trace very fine 
grained sand throughout, some or anics 
Laminated. light olive gray, (SY 6fl) mottling 
around organic fragments Firm, damp 

I 
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Sandy Siltstone Dark gra N3) Interbedded 
silty sandstone beds a t  I&! 1 and 103 8 ,  
(approx 0 4 thich) Sandstone layers consist 
of medium gra j  ($5)  very fine grained silty 
sand moderatel? sorted convoluted bedding 
characteristic of interbedded siltstone and 
sandstone la! ers Some calcareous concretions 
in sandj  siltstone laJers Abundandant organ- 
ics Firm to  hard damp 

Clayey Siltstone Darh gray, (N3) Soft to 
firm, damp 

Sandstone Vedium gra? ( $ 5 )  Fine to berj fine 
rained Occasional clay filled vertical fracture 

4 fioderately sorted Firm, damp 

I 

c 

I 

* 

, 

Sandy Siltstone Dark gray, (N3) Very fine 
grained, well sorted Some clay, organic frag- 
ments in subvertical fractures and horiztonal layers Subvertical fractures have slichen- I 

sides Fractures are 1 0  to 1 5 apart i 

Y 
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i I 1 1132. 
I I 

1337 
-i 
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BORING LOGS FOR 
BEDROCK WELLS 

23-86BR 
25-86BR 
25-86BR 
5-87BR 

9-87BR 
16-87BR 
16-87BR 
45-87BR 



I 

~ 

LOG OF BORINQ NO, 25-86 
umnm 597445 

Pye t of ! 
Plin DI1ILLcD. YWM t W I P " T  Y O W B - 5 7  

Sandy, Silt Gravel t g h t  brown, (5 r W4). 
granite an8 quartzite, angular t o  s u L q u 1 a r  
cobbles and pebbles Poorly sorted, drp 

Clayey Sand 
t o  grayish orange, (10yr 7/40 Very fine gramed 
Some gramte and quartzite pebbles and cobbles 
Medium plasticity 
yellow orange, ( l @ r  616) sand mth large cobbles 
at  base of sample 
t o  anEular 

Very pale orange (10yr W2). 

Grades t o  very clayey, dark 

Poorly sorted, subangular 
Lor t o  medium plasticity, damp 

Claystone 
some silt, trace sand Sand layers from 104-  
10 7' and 11 4-11 6 Sand is very pale orange, 
( l b r  W2). coarse grained, moderately sorted 
su bang ul ar trace c alc ar eou s cement 
solidated, soft wet Clay is firm. moist 

Lght  olive brown, (5yr 5/6) 10 

11 Cnc on - 

12 
Cla'stone Uedium dark gra? ( \4)  with grayish 
orange (1@r 7/4) and pale olive (IOyr 6/2) 
mottling 
sand lenses less than 0 2  thick Ironstone 
lager at 12 9-13 2 with calcareous cement 
Firm moist 

Some silt m t h  very coarse grained 

As Above - Gray brown (5yr W2).  moist 

rsis YLYUF~ APPLLU cwir-m-mnoclnow AND nyt 01 DUUI*C = ~ - R ~ A C I  
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PROJECT NO I I * - X X  ROCKY FLATS PLANT 

PAD 750 CLOSURE 



ROCKY FIATS PUNT 

PAD 750 CLOSURE 

PROJECT NO I I X - X I  I 

i 



>. c 
t 

x 
t 

Claj stone Craj -black (N3), 
Thin interbedded silty claystone and clayey 
siltstone, highly fractured wlth numerous 
sub%ertical slickensides, Crumbly to firm, 
damp 

3.z 
9/86 

No Recovery 

Sandstone Dark green-gray (5yr 4/1) 
Very fine-grained silt!, some clay, laminations 
of siltstone con\ oluted bedding Moderately 
sorted, sorted firm damp 

_ _  _ -  

PROJECl NO 111-XI ROCKY FLATS PLANT 

PAD 750 CLOSURE 



Total Borehole Depth 89 8 Ft 
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C 
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LmofBowNG1No. m37m Page t of 4 

DAa DIIIIlpD. 8/tr/87 EQVIPURW M 0 B l U D - W  
REVATION m n  

Sandy Clay Moderate brown, (1OYR 4/4) 
Abundant organicr Moist (Topsoil) ToPSOE/SOIL 

ellowish brown, (10YR 4/2) Tract 
quartzite pebbles Weathered, moist 

h - 

! 

I 

ROCKY FLATS PLANT PROJECTNO (87-10 I 

PAD 750 CLOSURE 

, 



Claystone L q h t  olive (1OY 5/4) with some 
light olive brown, (5Y 5/6) mottles Some very 
fine grained sand at 23 5' Dense, weathered. 

I 

I 
I 
I 
I 

I 
I 

I 

I 

I 

PROJECT NO S S 7 - I O  ROCKY FLATS PLANT 

PAD750CLOSURE 



I I I 4 2 d  ' I 100 

L 
3 a s  I 

Claystone Dusky jellow ( 5 Y  6/4) Abundant 
FeO stains. moderate brown, (3YR 4/4) Some 
very fine grained sand sorted Large fracture 
from 42 3-43 3 (vertical) Slightly damp 

PROJECTNO 0 7 - 1 0  1 ROCKY FLATS PLANT 

PAD 750 CLOSURE 
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65 

66 

67- 

68- 

69- 

70- 

71- 

72- 

'731 

- 

- 

- 

- 

- 

- 
I 

1 

74- 

75- 

76- 

77- 

78- 

79- 

- 

- 

- 
- 

- 
- 

~ 

Pace 4 of 4 

Claystone Same as above 

Total Depth of Borehole 61 0 It 

PROJECTNO 007-10 ' ROCKY FLATS PLANT 

PAD IS0 CLOSURE 
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s from center  bit ) 

I 
amount approximately 40% Dry I 

I 
I 

I 

Core not located 

TOPSOIL/SOIL 
: Sandstone Light brorn (5'1R 6/4)  Verj fine 
: grained rounded well sorted Trace silt Ret 
' 

i Sandstone Pale oellowish brown (101 6/21 
Some peices of clax present 

I 

% 
f Quartzose coars; grained well sorted rou'nded 

. 
Sandstone Yellowish graj  (51 8/1) Fine to  

. medium grained re11 sorted Some bits of 
clay and verq fine gravel Friable. moist 

\Moist 

I 
Same as above Ret I 

I I 

I Clay Olive gray. (3Y 3/21 wet 
i Same as aboke Sandstone 

PROJECT NO $67-10 ROCKY FLATS PLANT 

PAD750CLOSURE 
I 

~ 
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I t I 
I I 1 /\i 

Sandstone Pale olive, (1OY 6/2) 
Fine to very IIne grained, well sorted, 
rounded Few moderate yellowish brown, 
(10YR 5/4) stains Wet 

I 

I 

I No recovery 

Same as above sandstone 

Trace chert and quartzite pebbles 

Sands Siltstone h g h t  alike gray, 
(5Y 5/2) Consolidated moist 

I 

Total Depth of Borehole 37 3 it 384 I I 
ROCKY FLATS PLANT PROJECTNO (67 -10  1 

PAD750CLOSURE 



ROCKY FLATS PLANT 
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PROJECT NO 867-10 ' 
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TOPSOIL/SOIL I 

Clay Olive gray, ( 5 Y  3/2) Dry 

I 

Clay Medium light gray, (N 6/0) Iron staining 
moderate reddish orange, ( 1 0 R  6/6) Wet 

Clay Medium 11 ht  gray, (N 6/0) to olive 
gray. (SY 3/2) f ron staining moderate 
reddish orange, (10R 6/6) to dark reddish 
brown, (10R 4/6) Highly weathered Damp to 
wet 

I 

Clay Light olive gray, (5Y 3/2) Iron staining 
moderate reddish orange, (1OR 6/6) Weathered 

I 

ROCKY FLATS PLANT PROJECT NO S67-10 

, I PAD 750 CLOSURE 



SOIL/BEDROCK 
Claystone Brownish black, (3YR 2/11 
Unweathered 

Clapstone Olive gray (51 3/2) Trace sand 
bottom 0 3 Dense, homogenous moist 

I 

ROCKY FLATS PLANT 

PAD 750 CLOSURE 

PROJECT NO 887-10 ' 



homogenous, mors 

organics  consolidated 

I 

I 

no organics Silt1 moist to drr 

I 
! 

ROCKY FLATS PLANT 

PAD 750 CLOSURE 

PROJECTNO 667-10 1 
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C 
2 e m a  2 
f - 

I =  

Claystone Olive g r a y  (5Y 3/2) Trace organics 
Sandy top 3 Consolidated homogenous moist 

Consolidated homogenous t r a c e  organics 

i 

I 

! 
I 

I 

j 
! , 
1 

I 

I 
I 

i 

PROJECT NO 887-10 ROCKY FLATS PLANT 
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I I I I 
I 
I I I 

Sandstone Medium gray, (N 3 / 0 )  Silica cement  
Fine to medium grained sorted. rounded Two 
light brownish gray (31R 6/1) siltstone nodules 
at  102 9 and 104 2 Clayej on top 6 Salt and 
pepper look moist 

Sandstone Same as above with several clay 
stringers Very dense Rock hard sandstone 
at 108 1 to 109 Very fine grained Calcareous 
cement, reacts strongl? with HCl Moist to 
dry 

Sandstone Medium gra j  (N 3/0) Rock hard I 
very dense very fine grained calcareous 
cement damp 
Clayey Sandstone Uedium gray (N 5 / 0 )  terq 1 
fine grained rounded well sorted lncreased ; clay with depth Moist to damp 

I 

I 

I 

I 

- - 

PROJECT NO 0 7 - 1 0  ROCKY FLATS PLANT 

PAD750CLOSURE 



Interbedded Sandstonc/Claystone Medium graj  
(N 5/0) Very fine grained. silty. clajey sand- 
stone Interbedded claj laminations Sandstone 
is rounded dense, sorted I O  degree dip on 
fracture cross-bedded moist 

I 

I 
I 

I 
I 
I 
I 
I 
I 

I 
I 

I 
I 
f 

1 
j 
I 

I 
PROJECT NO 661-10 ROCKY FLATS PLANT 
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Total Depth of Borehole 174 0 ft 
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LOQ OF WlWQ NO. 45=87ER Page 1 of o 
DATE DlmLn, IO/S-16/07 EQUIP- MOW B-67 

n m A T l 0 n  ms4t  

? .' '. Clayey Sand and Gravel. (Topsoil) Moderate 

suban ular to subrounded quartzite cobbles 
No calfcbe. no HCl reaction Unconsolidated 

' brown, (SYR 3/4) Poorly sorted with large 

i 
I 
I 

I 
I 

i 

I 

I 
I - 
. t' 
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Claystone Ugbt olive gray, (SY 6/l) Oxidized 
clay becoming progressively less stained to 
brownish gray, (3YR 4/1) with lesser oxidation 
Consolidated, damp 

I 
\ 

Silty Claystone Medium 1 1  ht gray (U 6 / 0 )  I 
I 

lowish orange (lOYR 6/6) mottling Consol- l 

I 

to yellowish gray (51 8/17 Becoming more 
oxidized down-core Contains darh jel -  

idated damp 

I 
Clayey Siltstone Medium n a y  (b 5/01 . i 

1 to dark vcllowish or&e (IO& 8/61 Hearilv - ,  , .  
\oxidized Consolidated. damD 

Silly Claystone Olibe Ira: (5Y 4/1) Oxidized 
damp 
C1a stone Moderate brorn. 5YR 4 4) to dark 
pelrowish orante. (IOYR 6 1 4  Extr!mely oxi- 
dized Very ahup upper contact Conbins very 
dense. concentric i ron  nodules mtb a very 
dark surgary texture Unconsolidated. damp 

I 
-5 e- 

ROCKY FLATS PLANT PROJECTNO 867-10 1 

PAD750CLOSURE 

L M  

I 

I 

I 



I 

Silty Claystone Medium gray, (N 3/0) 
Very dense, minor oxidation 

o uncon- 

SOIL/BEDROC h 
Silty Clapstone Medium darh gray, (N 4/0) to  
dark gray (N 3/0) Homogeneous unweathered 
bedrocL Minor coal fragments Very well eon- 
solidated damp 

Silty Claystone Dark gray, (N 3/0) Slightly 
silty. coal fragments throughout Very dense 
very well consolidated 

PROJECTNO 0#7 -10  , ROCKY FLATS PLANT 

PAD 750 CLOSURE 



I 

Claystone Same as above Abundant organic 
fragments. abundant silt, trace sand Dense, 
moist to wet 

. . =;. 
ROCKY FLATS PLANT 
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APPENDIX C 

HYDROGRAPHS FOR WELLS IN THE AREA OF PAD 750 
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HYDROGRAPES FOR 
BEDROCK WELLS 
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APPENDIX D 

MONTXLY PONDCRETB STATUS REPORTS 



e 

Department of Energy 
Albuqwrquo 0pOf8tlOW offk@ 

Albuquerque, New Meatco 871 1 b 
PO  box^ 

Mr Dand Shelion 
HIuYdous Mmnals and Waste Management Dimion 
Colodo Department of Health 
4210 East 1 Ith Avenue 
Denver, Colorado 80220 

DeuMr Shelton 

Per Gay Baughman's lener of Ociokr 10,1988, enclosed IS the fmt monthly nporr 
desmbmg the progress and acunues associated wth the rrpscbpng of pondate at rhe 
Rosky Fiats Plant This ~ p o ~  coben acnnnes rrlaied to pondmtc for the penod of 
Scprember 10,1988 rhrough Ociober 20,1988 

If you have any quesuons or comments oc ths npon, pkase refer hem 10 R x h  
Schassburger of my staff on 966-2762 

Smcuely, 

Aikn E. Whlteman 
Area Manager 

Enclosure 

cc 
Rokn Duprcy, EPA 
Jim Wilson, Rocky Rau Momtonng Councll 



Status  Report for Pondcrete Operations (through October 20, 1988) 

o Bu i ld ing  788 (processing area) 

- I n s t a l l a t i o n  o f  flowmeter completed - Thirteen (13) new t r iwa l l  (cardboard) boxes processed 
for  t e s t i ng  o f  process control - Fourteen (14) plywood boxes (2'x4'x7') f i l led with t r iwa l l  
boxes (2 t r i w a l l s  per plywood box) 
o Ten (10) new t r iwa l l s  placed in to  plywood boxes 
o Eighteen (18) o ld  triwalls placed in to  plywood boxes 
Three (3) plywood boxes "capped" with new pondcrete (voids 
f i 1 1 ed ) 
Three (3) destab i l i zed  boxes pumped into c l a r i f i e r  
( re s lu r r ied)  
F ive (5) operators recert i f ied  on new processing system 

- 
- 
- 

o Storage Pad 750 

- Inspect ions  ongoing - No leaks  o r  s p i l l s  

0 Storage ?ad 904 

- Leaking box i dent i f ied  on 9/19/88 - Suspect box and two others overpacked into  metal waste crate - Nine (9) stacks of three-high t r iwa l l s  restacked to two-high 
conf igurat ion  - Several lean ing  stacks shored up with Jacks - Inspection ongoing (no new problems) 

o Procedures 

- Qual ity Assurance Plan - Pondcrete Process ( r 0 - 4 0 5 0 ) ,  new - Rework of T r i p l e  Walled Pondcrete Boxes (WO-4OSZ), new - - Packaging and Shipping Solar  Pond Sludse (WC-4036), modified 
Removal o f  T r i p l e  Ual led Pondcrete Boxes from the Storage Pads 
(WO-4053) ; new 

o Summary reports  - Attached 
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SUMMARY REPORT - AUGUST 27 - SIPTEHBfR 9, 1988 

A status report on pondcrete activities for the period August 27, 1988 
through September 9, 1988 is provided Summary information is 
included on maintenance ictivi ties, waste form testing and the Quality 
Assurance Plan. 

Installation 3f a process flowmeter is continuing. 
has been completed and approved through NOT of the pieces. 
Installation of the flowmeter and associated piping is complete; 
electrical connections and inspection remain to be completed. 

Pipe fabrication 

Partial reslrlts have been received on a matrix experiment to correlate 
penetrometer readings of sol idified pondcrete to ASTM test method 
04359-84 and to €?A Paint filter Test Nater-to-cement ratios in the 
range of 1 5 t o  4 0 were tested on three slurry solids loading levels 
(15 wt%, 17 5 wt’: and 20 wtX) All samples were classified as solids 
by the EPA Paint Filter Test. 
17 5 wt% s o l i d s  and all samples were determined to be solids. 
Additional ASTM tests at 15 wtX and 20 wtX solids are ongoing. 

The ASTM test has been performed at 

A Quality Assurance Plan (QAP) for the Pondcrete Process has been 
written and approved 
NQA-1 Section 9 of the QAP contains the process control requirements 
to assure that future pondcrete waste forms will be consistently 
acceptable Penetrometer testing provides tbe final acceptance of the 
waste form 

The QAP incorporates the eighteen elements of 



SUMMARY REPORT - SCPTEMBER 10 - SEPTEMBER 27, 1988 

A status report on pondcrete activities for the perrod September 10, 
1988 through September 27, 1988 I S  provided Sumnary information i s  
included on upgrades to the continuous process, UOR status, and design 
act 1 vi t 111s. 

Upgrades to the ccntinuous pug-mill mixing process for pondcrete were 
completed and final inspection approval was made on September 27, 
1988. A meter was installed to measure the thickened slurry flow to 
the pug-mill for determination of approximate water:cement ratios. 
Quality Plan verification of the system is now scheduled to be 
conducted through October S ,  1988, and preparation of Qualification 
and Test Shipment containers will follow. 

Actions to satisfy the UOR recommendations have been completed. 
pondctete operators have been recertified to new training 
requirements 
process description, flowsheet, detailed components and emergency 
conditions followed by a written test 
given formal approval, w i t h  a minor recommendation, to the 
"Repackaging and Reprocessing Plan" to complete that UOR 
recomenda t 1 on 

The 

The training qualification standards program includes 

A l so ,  Nevada Operations has 

Oesign activities are proceeding on a pondcrete curing facility and 
reprocessing A T i t l e  11 rev:ew was held on September 27, 1988, 
concerning a building at the 904 pad for pondcrete curing 
concept for re?rocessing of unacceptable pondcrete blocks has been 
finalized Procurement of a skid-mounted batch mixer has been 
initlatea An exist?ng concrete pumper will be used to transfer a 
slurry of unacceptable blocks and water to the batch-mixer 
of the concyete pumper will initially be manually performed. The 
operating history will be used to define additional head-end 
processing techniques 

The desisn 

Loading 



SUMMARY REPORT - SEPTEMBCR 28 - OCT 12, 1988 

L 

This report provides a summ~ry of pondcrete activities for the period 
September 28, 1988 through October 12, 1988. Infonnation i s  included 
on a readiness review meeting and on startup rctrvitles. 

A readiness review neeting was held on October 9, 1988 to discuss 
readiness of operational procedures; the status of UOR actions; the 
fuifillment of OOE/RfAO actions, the status and readiness of the 
facility, and operational data acquired during flowmeter testing. The 
significant issues raised during the meeting were. 1 )  to provide DOE 
with a copy of all documentation such as operating procedures, 
inspection procedures, waste form testing data and the OSA and 2) t o  
obtain additional opetat:ng data before preparation of the test 
shipment containers 

Testing was performed on the continuous pug-mill pondcrete process at 
Building 788 to verify that the process can be controlled to produce 
an acceptable waste form A flowmeter has been added for 
determination of sludge feed rate to the pug-mill 
cement flow from the cement hopper is metered using a constant voluae 
rotary air lock feeder (star valve). 
at the beginning of each shift Test data are shown in the table for 
the thirteen triwall boxes filled. 

Initial testing of six boxes was perfomed with a target 
water-to-cement ratio of 2 to 1 
shcws that one of the blocks das marginally ac:?stable, therefore tt-e 
target water-t3-cement ratio was lcwered to 1 S to 1 2roduction of 
seven additional boxes to satisfy the readiness review issue indicated 
that the sludge and cevent flows *ere readily controlled and that 
penetroneter testing verified good mixtures The Quality Assurance 
Plan is being revised to ref?ect the lower water-to-cement ratio 
established during these full -scale verification. All procedures and 
training requirements are in place for the Qualification and Shipment 
Test Program. 

Additionally 

The cement flow rate is verified 

8 

Penetrometer testing of the blocks 
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Mr Dawd C. Sbeltoo 
Dutctor, WararQus Mattnalt 
and Waste Management I>lvlsioa 
Colorado Deparrmcnt of &ai& 
4210 East 1 lth Avenue 
Denver, Colorado 80220 

'imsrmncd henwrh u the second suns npon on the pondmo O ~ C ~ Q O ~  w h x h  were 
conducred at the U S D e p m c n t  of Enugy's Rocky Flats Plmr from October 12.1988 
through Sobember 17,1988 "be repon 1s berng subrmrted m accordance wth the wnatn 
request fiom Mr Gay B3ughmm of your staff dared Ocrobe: 10,1988. 

Quemons conctrrung the content of b e  report mn be h t e d  to Ms cyldxe f i e m  of my 
naff at 9664888. 

Enclosun 

cc wienci 
Robcrr Duprty, EPA 
James \x'ilson, Rocky Flats Mmronng Council 
Td Andtrsoa. WAO 



STATUS REPORT FOR PoNDCR€Tl OPUATIONS (THROUGH NOVU98ER 20, 1988) 

a 

a 

0 

a 

a 

Building 788 (processing area) 

- Three (3) plykood boxes were “capped” w i t h  new pondcrete (voids 
f i l l ed )  for shipment tes t  program. 

- ffve (5)  operators received additional t ra in ing  on new 
process i nq system. 

- An additional two (2) new operators are receiving training on 
pondcrete operations. 

- F i v e  ( 5 )  shipment t e s t  program boxes were returned, opened and 
sectioned. Three (3) were repackaged into new plywood boxes 

Storage Pad 750 

- Inspections ongoing 

- One (1) box o f  sa l tcrete  released approximately 40 pounds of 
dry material t o  the pad 
defective box was shipped to  Bui lding 374 f o r  reprocessing 

Sp i l led  material uas cleaned up and 

Storage Pad 904 

- ins7ections ongoing 

- No leaks or  s p i l l s  

Proc edu res 

- Packaging and Shipping Solar Pond Sludge (WC-4036), ret it led to 
Processing and Imob i l i z a t i oo  o f  So lar  Pond Sludge 

Sumnary Reports - Attached 



SUMMARY REPORT - OCTOBER 12 NOVEMBER 1, 1988 

This  report provides a sumnary of pondcrete ac t i v i t i e s  for  the period 
October 12, 1988 through November 1, 1988. Information i s  included on 
the status o f  the Qua l i f i ca t ion  and Shipment Test Program. 

The Qual rf icat ion and Shipment Test Program cons i s t s  o f  two par t s ,  
1) i n i t i a l  qua l i f i ca t ion  o f  the mnob i l i ta t ion  process and 2 )  test  
shipment of representative packages. Upon completion o f  process 
testing, three plywood boxes containing two each o l d  pondcrete blocks 
were f i l l e d  with newly cast pondcrete on October 14 for  the 
qual i f icat ion test  The new waste form comoressive strength was 
measured by penetrometer on October 17  at greater than 9000 psf No 
l i qu ids  were observed when the boxes were t i pped  on edge on October 
18 Inspection of the s ides and bottom of the waste form on October 
19, after the plymod had been stripped, rwealed that there were no 
f r e e  l i qu ids  in  the poncrete matr ix  Testing to ASTM Hethod 04359-84 
"Standard Test Method f o r  Cetennining Whether a Material I S  a Liquid 
or a So l id "  was conducted on samples taken from each box and a l l  thres 
were c lass i f ied  as s o l i d s .  These results indicate that the pondcrete 
process i s  acceptable f o r  the shipment test  program. 

The shipment test  program w i l l  be conducted using 1) three plywood 
boxes containing two each, old pondcrete blocks with the void spaces 
f i l l e d  with new pondcrete and 2) two boxes containing two each, old 
pondcrete blocks without the voids f i l l e d  The void spaces i n  three 
bcxes were f i l l e d  on October 20 with new pondctete 

The new ponacrete was tested on Gctober 2 4  and was found to be 
acceptat;e with compressive strengths >9CCO psf 
l iquid/sol id determnation was run on October ?S  and resulted i n  the 
samples b e i n g  c l a s s i f i e d  as solids Final i n s i x t i o n  o f  the thre? 
t r i a l  sh\pment boxes with voids f i l l e d  and two boxes without voids 
f i l l e d  war pevformed by T ra f f i c  and Waste Cert i f icat ion on October 26 
The f ive boxes have been shipped to  Bui lding 664 for  overpackins and 
loading into the t r a i l e r s .  The shipment i s  schedule4 for  Novelnter 7 
or November 8, 1988. 

The ASTM te s t  for 



SUMMARY REPORT - NOVEMBER 2 - NOVEMBER 17, 1988 

This report provides a summary o f  pondcrete a c t i v i t i e s  for the per-od 
November 2 ,  1988 through November 17, 1988 Information i s  included 
on completion of the Q u a l i f i c a t i o n  and Shipment T e s t  Program 

The Qual i f i ca t ion  and Shipment Test Program was completed on Noveiber 
17 w i t h  p o s i t i v e  results. Results  o f  the qualif ication portion of 
t h i s  program were discussed i n  the Novelnber 2,  1988 bi-weekly report .  
The shipment t es t  program was conducted u s i n g :  1) t h r e e  plywood boxes 
each,  containing two o l d  pondcrete blocks w i t h  the  void spaces f i l l e d  
w i t h  new pondcrete,  and 2 )  tMo boxes each,  containing two o l d  
pondcrete blocks without the voids f i l l e d .  
shipment t e s t ,  de ta i led  in t h e  previous summary r e p o r t ,  included 
f i l l i n g  of the  v o i d  s?aces ,  p e n e t r m e t e r  t e s t i n g  ard so l id / l iquid  
determination using AS74 Method 04359-84 ‘Standard Tes t  Method f o r  
Determining Whether a Material i s  a L i q u i d  or a S o l i d  ‘ 

The plywood boxes were placed i n t o  metal overpacks f o r  the  t e s t  
shipment only ,  and were loaded i n t o  the s m i - t r a i l e r s  on Novelncer 4 
1988 A f t e r  final inspection of  the  shipmeit ,  the t r a i l e r s  were 
shipped on Novenber 8 from Rocky F l a t s  Plant t o  the Nevada Test Site 
and returned t o  RFP on November 10,  1988 
November 1 1  and no evidence of any problem occurring dur ing  
transpottat ion was apparent - The overpack conta iners  were opened on 
November 14  and IS and the outs ide  surfaca  of  the plywood containers 
was found to be i n  e x c e l l e n t  condition.  

Preparation for the 

The t r a i l e r s  were opened on 

The plywood boxes were returned t o  the pondcrete processing f a c ; l i t i  
for opening and visua; inspection The bcxss keee opeqed and theq 
tipped on edge on Fiovember 16 I n s ; e c t > o n  o f  the s i d e s  and bottom of 
the waste f o r m  on Noiesbet 17, after the p l p o o d  hac! beei  str ipped,  
revealed there  were no f ree  l iquids  i n  t 5 e  pondc*etc matrix The 
p a r t i c u l a t e s  found ar2 ex?ected t o  be w i t h i n  c r i t e r i a  l i m i t s  O n l y  
minor amounts of p a r t i c u l a t e  were f o u n d  r r i t h  orie exception.  One of 
the  blocks i n  a packase without the  voids f i l l e d  experience4 some 
crumbling, primarily i n t o  l a r g e  pieces .  The crumb1 i n g  probably 
occurred as a r e s u l t  o f  the inspection procedure when the package was 
t i p p e d  on edge then completely over.  All p a r t i c u l a t e  less than 
approximately one inch war separated,  c o l l e c t e d ,  and a representat ive  
sample was submitted f o r  particle s i t e  ana lys i s .  

Results  o f  the Q u a l i f i c a t i o n  and Shipment l e s t  Program will be 
f i n a l i z e d  and are expected to  indica te  t h a t  a l l  packages performed 
well in t ransportat ion oger twice the noma1 shipping d is tance  
“Pondcrete Repackaging and Reprocessing Plan“ is being f i n a l  izsd t o  
allow f o r  shipment o f  e i t h e r  4’ x 4 ’  x 7’ boxes or 2’ x 4 ’  x 7 ’  boxes 
w i t h  o r  without voids f i l l e d .  

The 



I 

i 
1 
\ I  

Mr David C. Shefton 
Director, Hazzrdous Matenals 
and Waste ManaC2ment Oivision 

Colorado Depament of Health 
4210 Ezst 1 l th  Avenue 
Denver, Colorado 80220 

Cear Mr Saeiton 

TrzrsmiRed herewith is the monthly status reoort on the pondc:ete operat~ons 
whch were cmduc:ed ai the U S Depvtnent cf Energy’s Rocky Fiats Plant 
from November 21, 7 988 through December 16, 1988. 

Ouestions ancernrng the a n t e n t  of the report m be drrected to Ms Czndica 
Jienee of my Gaff at 966-4888. 

I 

1 1  
1 cc wle nc! . 
I 1  Roben Duprey, EPA 

James Wilson, Rocky Flats Monltonng Counal 
fod Anderson, RFAO 

Aker: E. Whlteman 
Are2 Manaser 



I 
4 
I 

STAiUS RL?QRT F3R P Q H D C Z E  OPSUTlOM (THROUM DESIJBE3 16, 1988) 
< 

a Building 708 (pr3oss;ng m a )  

- WO new pondc?rt8 was producad. 

- T h i r t y - W  (42) rc:rotable blocks o f  pondwtr u e m  r,(Sackaged 
inta plywod boxes in preparation for #e initfa1 thlpment ta 
L!c Nevada Test Sit@ (antxipatad during we& o f  December 19). 

a Storage Pad 750 

a %?rase Pad 9C4 

- No le* or s y l t s  

- Appr~x7s;ately 54,900 ga11ons o f  preeipits??on runoff bas 
collectzd by tanw truck and trans?ortM to Building 374 for 
sva pot a t 1 on. 

- Threa (3) prste.;ve tar?$ \rem rot:ad after focsened by high 
YI nds . 

0 trcceawes 

c . 



This topor'. provides a s'mz~ary o f  pcndc?**.r ac:;vit?es for t h  period 
Ncvemet 2:. 1988 througn Decsmer 16. 1988. Infomt:on it included 
on csmpletion of t!h final audit by D O E p  prior ta rux3ortzation t a  
ship pondcxt8. 

The final pondcxta audi: (c:rtW.ive 3cl;ion lapierrrentation twfen) 
was csnCuCa4 Noveaoer 22-30, 1S8a. The trvirw tern c:nsrsl',ad o f  Sane 
Hanotin, 6wa Kanaall (itECa), Hart E. Van Der Puy, Dartdl I!. U a r t a  
(DOE/HY) . and R i chrd  Soia (DOEiAL). The pur7osr o f  L?e rudft was to  
v e - i f y  that the Rcc~r Errs  Plant c a r t a e w  ac-,:ons are adequate and 
Irnpienecrtrc in an e f f z c v e  and cff:c*eqt m n e * .  The rsprrsoqtatives 
here g ; v e n  u1 cverv:ew, smrry  o f  :!e :os: siliptei:, and a tsur of 
the prccassing oFepaticn and rt:rage pacs. 

A1 i coei  t a b i  e dccze2ti::on SJC:: as t!!e ope*at;ng prxtduri ,  
ins;ec.:cn ?r=cwwe, tut~ pzcxiging prccdure, qual it2 usuranca 
p l a n ,  t y a f f i c  prccedurt ana the resacxaging and tegrccming  p l a n  was 
presantad and d i s c s 4  t s  deaonst7ate c=mplianc~ wt!! DOT, VA and 
DOE regulations ana m b r i a .  All issues Mere resolved and the 
rov:zwerz rsc=ended ta L!ew maseaem finai approval of the 
pondcrotc m:r  fora for mixed r u f s  dispcsal at t3e Itevada Test Jita.  
FuP3e- csnversation mt!! t h  i e Y ; Z b e n  indicates t!!at the package has 
been forarrdd fcr final appreval t3 t!!e DOE/NV Assis'at Nanager for 
ESUi and L!e Nevada Operations nanaser. 



Mr Dawd C. Shelton. D m r  
Hazardous M a d  and Waste Management Division 
Colorado Depanmcnr of Wth 
4210 East 11th Avenue 
Denver, Colorado 80220 

Dey Mr. Shelton: 

Enclosed IS tbe monthly stacus rrpon for pondnttc opennons from Dcctmba 17,1988 
through January 25,1989 Includtd 13 a copy of the summay report generated m chat tmc 
p e d  and analypcal results of water samples from the stange pads. 

If you have any quesnons ngardmg h e  amtent of ths repon. please refer them to 
M.s Candce Jtcme of my staff on 966488  

s m c ~ i y ,  

CL: wiend 
RL Dupny,EPA 
G DanclkCDH 
J W h o ,  E m  Monironng Counsel 



STATUS REPORT FOR PONOCRffE OPERATIONS (THROUGH JANUARY 25, 1980) 

o Building 788 (processing area) 

- No new pondcrete was produced. 

- Forty-four  (44) rcceptrbl e blocks o f  pondcrate were repackaged 
into twenty-two (22) plywood boxes fo r  subsequent shipment to 
the Nevada Test Site. 

o Storage Pad 750 

- No l eaks  or spills 

- Ninety-nine ( 9 9 )  unacceptable b l o c k s  o f  pondcrete were 
overpacked i n t o  t h i r t y - t h r e e  (33) metal boxes and re-stored on 
the pad. 

o Storage Pad 904 

- No leaks or s p i l l s  

- Seventy-eight  (78) unacceptable blocks o f  pondcrete were 
overpacked i n t o  t f ienty-s ix  (26) metal boxes and re-stored on 
the pad 

- Approximately 36,000 g a l l o n s  o f  ptecipi t a t i o n  runoff  was 
collected by tanker truck and transported t o  Building 374 for 
evaporation.  

- A new a r t i c u l a t i n g  forktruck  was rece ived  rhich will allcw the 
safe r e t r i e v a l  o f  s tored pondcrete.  

o Sumnary Report - Attached 

o Runoff Data - Attached 



S U W R Y  REPORT - OECEHBER 17 * JANUARY 25, 1989 

This report provides a summary of pondcrete activities for the period 
December 17, 1988 through January 25 ,  1989. 
on the approval to ship and on the initial routine shipment of 
pondcretc to the Nevada Test Site. 

Information is included 

The Department of Energy Nevada Operations Office approved the 
acceptance of pondcrete for interim storage at the Nevada Test Site, 
Area 5 Radioactive Waste Management Site. The approval was granted in 
a letter from Nick C. Aquilina, NV to Bruce 6. Twining, AL, dated 
December 13, 1988, and in a letter, John C. Themelis, AL/EHO to A. E. 
Yhiteaan, RFAO, dated Oecember 16, 1988. Requirements outlined in the 
Aquilina letter, namely arrangements for payment and for scheduling 
shipment arrivals to the NTS, have been addressed Payment for 
storage of three months of expected shipments was forwarded via 
overnight del tvery on December 16, 1988. Notification of shipment 
arrivals for all waste shipments to NTS I S  routinely coordinated 
between the Rochell and REECo Traffic Departments. 

Twelve plywood boxes (2’x4‘x7’) were prepared for the initial shipment 
of pondcrete to NTS. Each box contained two o?d pondcrete blocks 
which had been inspected and approved. The voids in the boxes 
contained solidified pondcrete pieces from the qualification and 
shipment test program. The twelve packages were loaded into two 
semi-trailerr and were shipped from Rocky Flats Plant on December 21, 
1988 and arrived at NfS on December 22, 1988. Activities are ongoing 
to remove, inspect and repackage stored pondcrete blocks from the pads 
and to routinely ship to NTS 
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904 and 750 PONOCRETE STORAGE AREAS m)NITORING DATA 

Analytical results from analysis o f  grab samples collected at the 7SO 
and 904 pondcrete storage areas are rumarized below. 

Table 1 
750 Pad Culvert and Puddle Samptas 

Sample Oate 

9/07/84 

9/iz/8a 

9/ 1 3/88 

9/ 13/88 

9/ 14/88 

9/21/88 

9/28/80 

10/05/88 

10/G6/88 

io/rz/sa 
io/ig/aa 

1 O/ 2 6/88 

11/02/88 

11/09/88 

11/ lO/M 

1 1/ 15/88 

11/16/88 

11/30/88 

Nitrate Gross Alpha Gross Beta 

1.5s 2092 2 1227 

5 38 7218 42i28  

w1 P W 9  PC v g  

5.49 721 1 10+24 - 
4.82 13216 2 122 5 

3.7s 5216 14226 

1.56 2 0 9  5 34225 

1.51 55228 179 2 

1.52 1922s 24233 

9.51 1621 3 25225 

1 93 sza 
1.18 11213 

851 4 

ZSzl4 

1.23 1421 2 16+16 - 
1.28 14513 1421 8 

2.68 s212 2i14 

4.53 18219 11222 

0.99 11524 st2 1 

1.09 13t14 - 2 9 2  

1.06 951 2 321 7 

, 



904 and 750 PONOCRETE STORAGE AREAS M I T O R I N G  MTA 
(continued) 

f a b l e  2 
904 Pad Pondcrete Honitoting Data 

Sample Date Nitrate Gross Alpha Gross Beta 

9/12/88 14.6 lOil9 60233 

9/14/88 72.6 47220 110240 

911 s/aa .- 16212 51t30 

91 1 v a s  .- 40218 SO227 

10/06/88 44.3 10+5 77230 

11/10/88 ia a 14+13 - S 122 7 

w1 P W 9  vc 119 

11/15/88 7.61 2721 7 16t19 

These d a t a  were gathered as part o f  the routine environmental 
monr torrng conducted by the Environmental Manasement group t o  screen 
runoff waters from the pads. 
may have been taken a t  either the beginning or end of a precipitation 
event ,  w i t h  the i n i t i a l  runoff l i k e l y  containing higher levels o f  
n i t r a t e ,  alpha and beta 

I t  should be noted that  these samples 



M t ,  David Shelton, Director 
Hazardous Materials and 

Waste Management Div is ion  
Colorado Department of Health 
4210 East 11th Avenue 
Denver, CO 80220 

Dear Mr. Shelton: 

Transmitted h e n w i t h  i s  the monthly status reepofi on the pondcrete opera- 
t i o n s  which were conducted a t  the U. 5. Department o f  Energy’s Rocky F l a t s  
Plant from January 26, 1989 through February 23, 1989. 

Question concerning the content of the nport can be Ms. Candice Jierrec 
of my s t a f f  a: 966-4888. 

Albert E. Whitman 
Area ,%nager 

Enclosure 

cc w/enc: 
R. L. Duprey, Oir, Hazardous Mtls 

3. Wllson, Roclry Flats knitorfng Council 
G. Oansi k, CDH 

& Waste Xgmt D i v ,  €PA, Region VI11  

bcc wlenc: 
- .  T. Anderson, RFAO 

E. R. Naimon, Rockwell 
P. M. Arnold, Rockwell 

8 
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STATUS REPORT FOR PONDCRETE OP€RATIONS (JAW 26 THROUGH FEB 23, 1989) 

0 Building 7 8 8  (process ing area) 

- No new pondcrete has produced. 

- One hundred s i x t y - e i g h t  (168) acceptable blocks o f  pondcrate 
were repackaged i n t o  84 plywood boxes and shipped to the Nevada 
l e s t  S i t e .  

0 S t o r a g e  Pad 7 S O  

- No leaks o r  s p i l l s  

- One hundred f i f t y  (150) blocks o f  pondcrete were removed from 
the pad f o r  shipmeqt t o  B u i l d i n g  7 8 8 ,  i n s p e c t i o n  and 
repackaging i n t o  p l p o o d  crates for shiprrrent t o  t h e  Nevada T e s t  
S i t e .  

0 S t o r a g e  Pad 904 

- No l e a k s  or s p i l l s  

- Nine (9)  s t a c k s  (72 blocks each) o f  pondcrete  were restacked 
into s t a c k s  4 x 6 x 2 h i g h .  A l s o ,  f r o m  the 9 s t a c k s ,  22 mtal 
c r a t c s ,  hoiding 3 b l o c k s  each, were geqerated and stored 
Pad 

the 

- Approximately  36,000 g a l l o n s  o f  p r e c i p i t a t i o n  runoff uere 
collected by tanker truck and t r a n s p o r t a d  t o  B u i l d i n g  374  f o r  
evaporat ion.  

0 Runoff Data - Attached 



904 and 750 PONOCRETE STORAGE AREAS HONITORIN6 OATA 

Analytical results from analysis of grab samples collected a t  the 750 
and 904 pondcretc storage a r e a s  a r e  sumarrzcd below. 

Tabla 1 
IS0 Pad Culvert 

Sample Date 

12/07/88 

i2/ 1 4/88 

12/21/88 

o 11 1 1/83 

01/04/89 

01/18/89 

01/25/89 

02/08/89 

Nitrate Gross Alpha 
mg/l PC 1 /9 
1.13 28 2 14 

1.26 8 2 9  

2.10 11 2 15 

1.54 2 2 9  

1.40 6 $ 10 

1.17 23 13 

1.39 49 2 20 

Source frozen, no sample 

Sample Date Nitrate 
Wl 

12/08/88 3.97 

01/25/89 4.69 

Table  2 
750 Pad Puddle 

Gmss Alpha 
P W  
27 2 13 

5 2 8  

17 2 11 

6ross Beta 
P C V 9  
14 2 18 

I S  2 13 

3 18 

3 2 13 

9 2 14 

9 13 

17 2 14 

Gross 8eta 
PC v g  

15 : 14 

35 2 16 
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904 and 750 PONDCROE STORAGE AREAS MONITORING DATA 
(continued) 

Table 3 
904 Pad Puddle 

Sample Date Nitrate 6ross Alpha Gross Beta 

12/os/sa 2.77 17 2 10 41 2 IS 

1 2/ 16/88 1.20 10 2 11 36 f 21 

01/06/89 2.25 -1 2 7 21 2 14 

0 1/ 2 6/89 16.5 13 2 10 39 2 16 

w1 PCV9 PC v 9  

These data were gathered as p a r t  o f  the routine environmental 
monitoring conducted by the Environmental Management group t o  screen 
runoff waters from the pads. Care must be used i n  any rntwpretation 
of these d a t a ;  the data  are derived from grab samples taken in a 
dynamic systea. 
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Mr DavldC S b e J t o q m t a  
Harardow MaunaIs and Wane Managbtnt D~vsioa 
cOIorad0 Dcparastnt of Health 
4210 East I lth Avenue 
Denver, Colorado 80220 

Dear Mt. Sbelron: 

Tmrrmabd herewith is the monthly sta~us report on the pondcntc opcraoonr which were 
conducted at the U S Depamnent of Energy's Rocky Rau Plant 6Kw Febnwy 24,1989 

Qucsoons mncrrmng the mnunt of tbe report can be &tal t~ ,Ms Candia Jiem of my 
staff at 966-4888. 

h u g h  iMarcb 26,1989. 

Smcptly, 



STATUS REPORT FOR PONDCWE OPZRATIOWS (FEE 21 THROUGH HAR 26, 1989) 

0 Building 788 (processing area) 

- No ney pondcrete was produced. 

- One hundred nlnety-six (196) acceptable blocks of  pondcrete 
Were repackaged fnto 98 plywood boxer and shipped to  the Hevadr 
Test $Ita.  

0 Storage Pad 750 

- No leaks or spi l l s  

- Two hundred eighty-two (282) blocks of  pondcrete were removed 
from the pad for shipment to 6uilding 788, for inspection. 

0 Storage Pad 904 

- Ho leaks or spills 

- Forty-four (44) stac!cs (72 blocks ea&) o f  pondcrete uera 
restacked Into smaller stacks and metal crates. 

- Approximately 75,000 gallons of p r e c i p i t a t i o n  runoff were 
co17eded by tanker truck and transported tp Building 374 tor 
evaporat  I on. 



Dear Mr. Sbeltm 

PIeasc find enclosucd tbe rnondy status rrpa 00 tbe Rocky Flats Plant poodam opaaaons fa 
the pen& from h h h  27,1989 through April 23,1989. 

P l w  CQDW Mark E Van L)a Puy, d my staff, ar ttltpboot 9 6 6 2 4 3  d you have any qumons 
wfig-repon 

sibcariy, 

cc wienck 
R L  h p r c y ,  €PA Regon Vm 

G Danslk,CDH 
3 win, RF Env M o m m g  CQUDd 

I ’  



STATUS REPORT FOR PONOCRETE OPERATIONS (MAR 27 THROUGH APR 23, 1989) 

Building 788 (processing area) 

- No nen pondcrete was produced. 

- Three hundred s i x teen  (316) acceptable blocks of pondcrete were 
repackaged into 158 plywood boxes and shipped t o  the Nevada 
Test S i t e .  

Storage Pad 750 

- On April 7 ,  one trt-wall block o f  saltcrete uas found which had 
broken open and re leased  approximately one pound o f  material t o  
the pad. 
bac kground. 

Radioactivity measured on the pad did not exceed 

Storage Pad 904 

- No leaks o r  spills 

- Approximately 45,000 ga l lons  o f  precipitat ion runoff were 
c o i ? e c t e d  by tanker truck and transported to  Building 374 for 
evaporation. 

- Runoff Data - Attached 
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Analytical rcru’ltt froll andYS lS  of grab tmp’let collected at the 730 
and 904 pondcrete storage areas are sumnarited below. This -port 
includes all data  collected since 1/26/89. The p lant  guide for 
n i t r a te  discharges i s  10 mg/1; for gross alpha i s  40 pCi/ l ;  and for 
gross beta i s  SO pCi/ l .  

Table 1 
750 Pad Culvert 

Sample Date N i t ra te  Gross Alpha Gross Beta 

2/ 15/89 1.66 9 2 12 19 14 
2/22/89 5.90 8 + 10 16 2 15 
3/01/89 3.57 13 12 41 2 17 
3/08/89 5.41 - 2  + 8 1 2 16 
3/ 15/89 2.55  s 5 10 16 2 16 

lMj/l pc i/g pc i/q 

3/22/83 2.79 4 10 5 2 1s 

Table 2 
750 Pad Puddle Honitoring Data 

Sample Date N i t ra te  Gross Alpha Gross Beta 
ms/l p c  1 /g pC1/g 

2/24/89 87.4 40 + 18 
3/oa/as 39.2 2 5 10 
3/21/89 6.13 2 -  7 

9s f. 22 
38 + 18 

5 14 

fable 3 
904 Pad b n i t o t i n g  Data 

Sample Date Nitrate Gross Alpha Gross Beta 

2/24/89 27.9 16 2 14 31 17 

mq/l pc  1/q pCi/q 

3/0a/a9 46.4 2 10 49 + 19 
312 1/89 16.7 53 2 18 63 i 21 

. 

These data nere gathered as part o f  the routine environmental 
moni toting conducted by the Environmental Hanagement group to screen 
runoff naterr from the pads. 
o f  these data: the data are derived from grab samples taken in  a 
dynamic system. I 

Care must be used i n  any interpretation 
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August 30, 1989 

!!!A!! 
Rockwell 
In tema tional 

89-RF -2996 

Edward S.  Goldbetg 
Acting Area Manager, RFO 

MONTHLY UPDATE ON STATUS OF PONDCRETE OPERATIONS 

This information i s  for the attention of Candice Jierree. 

Attached IS a s ta tus  report for  pondcrete operations from 
July 1 7 ,  1989 through August 20,  1989. Upon your approval, 
please forward the report t o  the Colorado Department o f  Health. 
Copies are  also  t o  be provided t o  EPA and the  Rocky F l a t s  
Environmental Honitoring Council. 

If  there a r e  any questions concerning the report ,  please contact 
me a t  966-7900 o r  P a t  Arnold a t  966-2056. 

/ W F Ueston, Oirector  
P1 utoni urn Operations 

Orig. and 3 cc - 1. 5. Goldberg 
Enc. 
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STATUS REPORT FOR PONOCRETE OPERATIONS (JULY 17 THROUGH AUGUST 20, 1989) 

o Bui ld ing  788 (processfng area) 

- One (1) block of rejected pondcrete was processed through the 
remix foci1 i t y  during startup testing. The resulting waste 
attained an unconfined compressive strength i n  excess of 9000 
pounds per square foot within 24 hours. 

- Four-hundred sixty-four (464) acceptable blocks o f  ondcrett 
were repackaged into two-hundred thirty-two (232) p P ynood boxes 
f o r  shipment to the Nevada Test Site (NTS). 

- Two-hundred forty (240) plywood crates were shipped to  NTS for  
disposal 

o Storage Pad 750 

- Examination of stored saltcrete is continuing Eleven (11) 
boxes of sal  tcrete were discovered to have leaked approximately 
f i f t y  (SO) pounds of dry material This ma te r i a l  was collected 
and transfsrred to Building 374 for processing and the boxes 
were overpacked into metal crates 

o Storase Pad 904 

- Similar exanination efforts have revealed one ( I )  box o f  
s a l t c t e t e  hhich has leaked approximately tko ( 2 )  pounds of dry 
material 

- Approrimatsly 83,000 gallons of precipitat ion runoff were 
collccted by tanker truck and transported t o  8uilding 374 for 
evaporation. 



e 

David C, Shelton, DK- 
Ha;mrdour Mat& & Waste Managcmcnt Division 
Colorado Department of Heaftb 
4210 East 1 lth Avenue 
Denver, Colorado 80220 

Dear Mr. Shelton: 

Transmitted henwth is Ihe monthly stanis report on the pondmtc operations which were 
conducted at the U S Department of Energy's Rocky Flats Plant from June 26 - JuIy 16, 
1989 

Please contact me, or have your staf€ contact Mark E Van Dtr Puy, of my suff, at telephone 
966-2473 if you have fwther qucsuons 

Sincerely, 

Acmg Ana Manags 

Endosurt 

cc w/encl: 
G R Dancik, CDH 
R Duprry, EPA 
J. Wilson, RFMC 

cc w/o cncl* 
E R Namon, Rockwell 

C-RWArnold, Rockwell 
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July 25, 1989 

Rockwell 
International 

89- RF - 2583 

Edward S. Goldberg 
Actlng Area Manager, RFO 

MONTHLY UPDATE ON STATUS OF PONDCRETE OPERATIONS 

This information i s  for the attention o f  Candice Jierree. 

Attached I s  a status report  for pondcrete operations from 
June 26, 1989 through Ju ly  16, 1989. Upon your approval, please 
forward the report to the Colorado Department o f  Health. Copies 
are also to be provided to EPA and t h e  Rocky F lats  Environmental 
Monitoring Council. 

If there are any questfons concerning the report, please contact 
me at 966-7900 or Pat Arnold at 966-2056. 

l;h E& Az.- 
E. R. Naimon, Manager 
Waste Opera t i onr 

Enc. ( 2 )  

=L Orlg. and 3 cc - E. S. Goldberg 



STATUS REPORT FOR PONDCRETE OPERATIONS (JUNE 26 THROUGH JULY 16, 1989) 

Q 8uilding 788 (processing area) 
- No new pondcrete was produced. 

- Two-hundred e ighty-e ight  (288) acceptable  blocks of  pondcrett 
were repackaged l n t o  114 plywood boxes f o r  shlpment to the 
Nevada Test Site (NTS). 

- One-hundred f o r t y - s i x  (146) plywood crates were shipped t o  NTS 
for disposal  . 

0 Storage Pad 750 

- Examination o f  s tored  s a l t c r e t e  is continuing. Two ( 2 )  boxes 
o f  s a l t c r e t e  were discovered t o  have leaked a t o t a l  o f  
approximately t h i r t e e n  (13) pounds o f  dry mater ia l .  This  
mater ia l  was c o l l e c t e d  and t rans ferred  t o  B u i l d i n g  374 for 
processing and the boxes were overpacked i n t o  metal c r a t e s .  

0 Storage Pad 904 

- S i m i l a r  examination e f f o r t s  have revealed two (2 )  boxes of  
s a l t c r e t e  which have leaked a t o t a l  o f  eleven (11) pounds o f  
dry m a t e r i a l ,  

- Approximately 15,000 gal lons  o f  p r e c i p i t a t i o n  runof f  were 
c o l l e c t e d  by tanker truck and transported t o  Building 374 for 
evaporation. 

0 Other 

- Hodff icat ions  t o  the  remix facility are  nearly complete w i t h  
J t ar t up t e s t  i ng t o  f 01 1 ow h n e d i  a tel  y t h e r e a f t e r  , 

I c 
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h a 1  tic81 t8SUltS  frW &fMly$iS O f  grab sampler COt1eChd 8t t b  750 
and i 04 pondcrete storage areas am sumartred bttmr, fhlr n p t  
Includes all drtr collected since OS/09/89. The plmt utde for 
gross beta i s  50 fit/). 
nitrate discharges is 10 mg/l; for gross alpha is 40 pC f /I; and for 

Tabla 1 
750 ?ad Culvert 

Sample Date Nitrate Gross Alpha Grots Beta 

5/ 17/89 2.48 12 2 12 7 15 
5/24/89 2.30 6 2  9 32 2 20 
5/31/89 2.25 7 2 11 26 $ 22 

mn/l pc i/9 pc i/g 

6/07/09 1.23 16 2 12 -2  2 16 

Table 2 
750 Pad Puddle Monitoring Data 

Sample Date Nitrate Gross Alpha Gross Beta 
mg/ 1 p c  i/g p c  i/g 

5/ 0 9/ 89 
5/ 14/89 
5/16/89 
5/26/89 

5/31/89 
6/05/89 
6/ 2 2/89 

s/3o/a9 

3.54 
2.63 
4 08 
2 54 

1.79 
28.7 
2.12 

3 ai 

19 2 15 
28 2 17 

6 f: 11 
24 2 15 
I 4  13 

15 f: IS 
24 2 16 

-1 2 8 

49 22 

13 18 
1 1  I 5  
31 20 
I1 2 18 

33 f: 16 

3 2  a 

39 fr 21 

Table 3 
904 Pad Monitoring Data  

Sample Date Nitrate Gross Alpha Gross 8 e t a  
mg/l pc 119 pCl/g 

5/09/83 
5/ 14/89 
5/16/89 
5/26/89 
5/30/89 
5/31/89 
6/05/89 
6/ 2 2/89 

6 89 
3.89 
2 .22  
2.48 
6.41 
1.93 

32.1 
24.7 

21 f: I 7  
23 ~f 15 

16 14 
13 2 13 
15 2 14 
20 2 I S  

11 2 12 
7 f: I O  

69 2 23 
12 ~f 13 
8 2 I 7  

21 2 16 

36 2 22 

100 f: 30 

43 2 22 

57 2 24 

These data were gathered as part o f  the routine environmental 
monitoring conducted by the Environmental Management group t o  screen 
runoff waters from the pads. Care must be used i n  any interpretat ion 
o f  these data; the data  are derived from grab samples taken i n  a 
dynamic system. 
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David C. Shelton, D i w  
Hazardous Matenals & Waste Management Division 
Colorado Dtpamncnt of Health 
4210 East 1 lth Avenue 
Denver, CoIorado 80220 

Dear Mr. Shelton: 

Transmned herewith is the monthly status ttpon on the pondcrtte options which were 
conducted ai the U S Deparunent of Energy's Rocky Flats Plant From May 22,1989 through 
June 25, 1989 As d~scussed wuh Mr Fred Dowsett, of your s t a f f ,  leakages associated with 
salicrete conllilner falures are mcluded m this rcpon Future leakages will k smlarly 
reponed 

Quesnons concurung the content of the report can be b t c d  to Mark E. Van Der Puy, of my 
staff, at telephone 966-2473 

I * Smcerely, 

Enclosure 

cc w/encl 
G R Dancrk, CDH 
R Duprey,EPA 
3 Wilson, RFMC 

cc w/o encl: 
E R. Numon, Rockwell 

LJW-Amold, Rockwell 
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Rocky Fbb Phi 
Aororprcr 0p.rottlonr 

Rock- Inbrnrlonrf CwpofrUon 
PO 80.484 

Gordon Colorado W02-0464 
d03) 966-7000 

Conlraclor to U S Oopanmont o? Enorgy 

June 26, 1989 

Edward S. Boldberg 
Acting Area Xanager 
OOE, RFAO 

Rockwell 
International 

HOKfHLY UPDATE ON STATUS OF P O H D C R F l E  OPERATIONS 

89 -RF-2196 

This information i s  for the attention of Candice Jierree. 

Attached is a status report for pondcrete operations from 
Hay 22, 1989 through June 25, 1989. Upon your approval,  please 
forward the report to  t h e  Colorado Department o f  Health.  Copies 
are a l so  t o  be provided to  €PA and the Rocky F la t s  Environmental 
Honjtoring Council 

If  there are any questions concerning the report, please contact 
me a t  966-7900 or Pat Arnold at  966-2056. 

%L 2kh- 
€. R. Nalmon, Xanager 
Waste Operations 

Enc. (2) 

b i g .  and 3 cc - E. S. 6oldberg 



STATUS REPORT FOR PONDCRLTE OPERATIONS (HAY 22 THROW M E  25, 1989) 

o Building 788 (processing area) 

- No new pondcrete was produced. 

- One hundred eighty-eight (188) acceptable blocks of  pondcrete 
were repackaged into 94 plywood boxes for shipment to the 
Nevada lest Site (NTS). 

- Eighty-four (84) plywood crates were shipped to NTS for 
dbposal 

o Storage Pad 750 

All of the stored saltcrete is being carefully examined for 
breached eontalners wh\ch ut11 be repackaged or repaired to 
minimize further degradation. As a result, nine (9) boxes of 
stored raltcrete were discovered to have leaked a total  of  
approximately 7.5 pounds of dry material 

o Storage Pad 904 

- No leaks or spills8 

- Approximately 132,000 gallons of precipitation runoff were 
collected by tanker truck and transported to Bullding 374 for 
evaporation. 

o Other 

- The reprocesslng mixer i s  in place, with  additional 
modIficattons to be Installed by July. Draft procedures are 
bei ng prepared. 

# 
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Dand C Shelton, D'ucctor 
Hatatdous Matends 8 Waste Management Division 
Gdorado Department of Health 
4210 East I flh Avenue 
Denver, Colorado 80220 

D a r  Mr. Shelton: 

Tnnsmrted henwrh is the monthly status nport on the pondmte opcrarions which were 
conducted at the U S D e p m e n t  of Energy's Rocky Rats Plant from Apnl24,1989 through 
M a y 2 1 ,  1989 

QUCS~IORS c o n c m n g  the content of h e  rcpn can be duected to Mark E Van Der Puy, of my 
staff, i~ telephone 966-2473. 

S mcerely, 

Rush 0 Inlow 
Acmg Ana Manager 

Enclosure 

CE w/encl. 
G R Dancik, CDH 
R Duprey,EPA 
3 Wilson, WMC 

CF w/o end. 
T Anderson, RFAO 
E R Namon, Rockwell 

LEbd. Arnold, Rockwell 

I. 



AOckurll Intrrn~tlonal Corwrraocl 8ockwell 
- - -  

, i i I  966-7000 
Contractor to U S Oeoanmmt 01 Enorw 

Hay 30, 1989 

Rush 0. Inlow 
Acting Area Manager 
OO€, RFAO 

MONTHLY UPOATE ON STATUS OF PONOCRETE OPfRAlIONS 

This information is for the attention of Candice Jiertee 

Attached I S  a status report for pondcrete operations from 
April 24, 1989 through Hay 21, 1989 Upon your approval, please 
fomard the report to the Colorado Department of Health. Copies 
are a l s o  to be provided to €PA and the Rocky Flats  Environmental 
Moni toring Council 

If there are any questions concerning the report, please contact 
me at 966-7900 or Pat Arnold at 966-2056. 

f-2 7 2 -  
E R Naimon, Manager 
Waste Operations 

89-Rf 1895 

Enc. (1) 

Orig. and 3 cc - R. 0 Inlow 



STATUS REPORT fOR PONDCRETE OPERATIONS (APR 24 THROUGH MAY 21, 1989) 

Bui lding 788 (processing area) 

- No new pondcrete was produced. 

- Three hundred th i r ty - s i x  (336) acceptable blocks o f  pondcrete 
were repackaged into 168 plywood boxes and shipped t o  the 
Nevada Test S i t e  

Storage Pad 750 

- No leaks o r  s p i l l s .  

Storage Pad 904 

- No leaks or  spills. 

- Approximately 157,000 gallons o f  precipitat ion runoff were 
collected by tanker truck and transported t o  Bui ld ing  374 for 
evaporation 

Other 

- Construction act i v i t ie s  have begun on the reprocessing 
frcrl i t y  
unacceptable pondcrete into a 4.5 cubic yard mixer w i t h  
Port1 and cement. 

The reprocessing scheme lnvolves placing 
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Analytical rosults froa analytlt of grab samples collected a t  tho 750 
and 904 pondcreto storage areas are smartred below. This report 
includes all data collected for the perlod Hatch 29, 1989 to Hay 10, 
1989. The plant guide for nitrato discharges is 10 ng/l; fot gross 
alpha f s  40 pC1/1; and for gross beta I s  50 pC1/1. 

Sample Date HI trato 
nrg/l 

3/29/89 
4/05/89 

4/19/89 
4/26/89 
5/03/89 

41 12/89 

s/io/as 

2.24 
2.05 
2.44 
2.39 
2,17 
1.29 
2.37 

(irott Alpha Gross Beta 

11 16 17 2 14 
7 2 10 18 2 16 
5 2 9  2 2 16 

-2 + 12 2 14 
5 z 12 13 2 22 
9 2 12 11 2 23 
6 2 11 27 22 

pCIfq pci/g 

Tabla 2 
750 Pad Puddle hnltoring Data 

Nftrate Gross Alpha Gross Beta 
mgfl pCt/g pci f q  

Sample Data 

4/11/89 
4/11/89 
5/01/89 

2.88 - 2  2 6 
2.76 11 2 10 
3.47 7 2 11 

1 2 14 
14 2 16 
25 2 22 

Tablo 3 
901 Pad bnitortng Data 

Sample Date Hi trate Gross Alpha Gross Beta 
mg/l pci /g pc i /g 

1/11/89 9.6 5 2 9  22 2 16 
4/11/89 10.5 11 f: 11 27 2 17 
5/0 1 /89 5.02 5 2 12 44 2 25 

These data were gathered as part of  the routine environmental 
monitoring conducted by the fnvlronmental Management group to screen 
runoff waters from the pads. Care must be used In any interpretation 
o f  these data; the data are derlved from grab samples taken in a 
dynamic system, 



Internal tetter 

OlU 
September 18, 1389 

TO iwma Opmurt#n Intwna *dbrrrl 
K. 6, Peter 

, Waste Processing . Bldg. 776 

' LHc,LAD NO 

FROM cN4m bgr*urt hmw*4dmr Rw) . L. A.  Eunstm 
, Envi ronrnental Management 
. Eldg. 250 

Ext . 5603 

904 AND 750 PONDCRLTE STORAGE AREAS 

Analyt ical  results from analysis o f  grab  samples c o l l e c t e d  a t  the 750 
and 904 pondcrete s torage areas are summarized below. This r e p o r t  
includes a11 data  c o l l e c t e d  since 06/15/89. The plant  guide for 
nitrate discharges i s  10 mg/l; for g r o s s  a lpha is 40 pCi/l;  and for 
gross b e t a  i s  50 pCi/l .  

SUBJECT 

Sample Date 

06/ 15/89 
06/2 1/89 
06/28/89 
07/05/89 
07/ 12/89 
07/19/89 
0 71 2 6/89 
08/02/89 
08/09/89 
08/16/89 
08/2 3/89 

Sample Date 

07/12/89 
07/3 1/89 

08/08/89 
oa/w/ag 

Table  1 
750 Pad Culvert 

N 1 t r a t e  Gross Alpha Gross Beta  
mgl1 PC\/I P C V I  

2 75 
2 44 
1 90 
1 60 
1 53 
1 46 
1 35 
1 85 
1 75 
1 87 
2 29 

9 2 14 
4 f 11 
9 f 12 

10 13 
11 5 13 
11 2 10 
8 2 12 

26 I S  
6 5 10 

11 13 
23 14 

19 2 21 
-6 14 
-6 18 
14 19 
25 18 
21 2 19 
6 f 16 

I S  5 17 
1 5 15 

14 2 16 
19 f 21 

T a b l e  2 
750 Pad Puddle Monitoring Data 

N i t r a t e  Gross Alpha Gross Beta  

6 34 2 f 10 19 f 18 
3 84 4 2 8  27 f 16 
3.76 6 5 10 13 f 15 
3.77 39 16 26 f. 17 

m9/l P W  P C V 1  

' .  



K.  6. Peter 
Page 2 
September 18, 1989 

fable 3 
904 Pad Monitoring Oata 

Sample Date Nitrate Gross Alpha Gross Beta 

07/01/89 7.68 18 2 16 40 f 21 
08/0 1 /89 26 1 11 fi 11 43 18 

08/ OS/ 89 9 74  20 12  20 2 17 

w 7  P C W  PC 1/1 

oa/oi/ss 13 0 21 2 13 49 2 19 

These data were gathered as part of the routine environmental 
monitoring conducted by the Environmental Management group to screen 
runoff waters from the pads Care must be used in any 
interpretation of these data, the data are derived from grab samples 
taken i n  a dynamic system 

If you have any questions please call me at extension 5603 

L A. Ounstan 
Environmental Management 

cc F .  D Hobbs 
A L Schubert 
G. H Setlock 
C. L. Sundblad 
R. H tuck 



APPENDIX E 

PAD 750 RUNOFF DATA 



750 Puddle D a t a  Sorted by Gross A l p h a  

Sample A l p h a  A l p h a  
Date p C i / l  Error 

12/16/88 -2 .00  7 
3/8\89 -2.00 a 

5/31/89 -1.00 a 
1/31/89 2 . 0 0  a 
3/8/89 2.00  10 
7/12/89 2.00 10 
3/21/89 2.00 7 
1/4/89 2.00 9 
6\22/88 3.00 7 
2/1/89 3.00 7 
3/22/89 4.00  10 
7/31/89 4 . 0 0  a 
4/11/89 4 .50  a 
1/6/89 5.00 a 
3/15/89 5.00 10  

4/11/89 -2 .00  6 

Observations 16 Total 16 Cum. % = 26.7 

i/ 11/89 6 . 0 0  10 
5/16/89 6 .00  11 
8/7\89 6 . 0 0  10 

9/13/88 7.00  11 
5/1/89 7.00  11 
1 2 1  1418 a 8.00 9 
2\22/89 8 .00  10 
1 i/ 15/88 9 .00  12 
21  1518 9 9 .00  1 2  

9/12\88 7 . 0 0  18 

Observations 7 Total 26 Cum. % = 44.0 

2/9/88 11 .00  1 3  
1 2 1  2 i / a  a 11.00 15 

9/13/88 13.00 16 

5/3o/a9 14 .00  1 3  

4/11/89 11 .00  10 

3/1/89 13 .00  1 2  

9/18/83 14 .50  5 
1212 0188 15.00 l a  
6\5/89 15 .00  15 
Observations 9 Total 35 Cum. % = 59.5 

10/ 6/88 16 .00  1 3  
1/2 6/ 8 9 17.00 11 
1 I/ 1018 8 18.00 19 

4/21/87 20.00 9 
Observations 5 Total 40 Cum. % = 68.1  

5\9/89 19 .00  15  



750 Fuddle Data Sorted by Gross Alpha 

Sample Alpha Alpha 
Date P W l  Error 

6/10/07 23.00 4 
1/18/89 23.00 13 
6/10/88 24.00 10 
5/26/89 24.00 15 
6/22/89 24.00 1 6  
Observations 5 Total 45 Cum. % = 76.7 

12/8\00 27.00 13 
12/7/08 28.00 1 4  
5/14/89 28.00 17 
3/31/87 29 . 00 8 
Observations 4 Total 4 9  Cum. Z - 03.6  

3\17/87 32.00 9 
11/9/87 3 2 . 2 5  12 
5/22/87 3 4 . 0 0  5 
Observations 3 Total 52 Cum. % = 8 8 . 8  

8\8/89 3 9 . 0 0  16 

Observations 2 Total 54 Cum. % = 9 2 . 2  
2/24\89 40.00 18 

1/ 2 5/89 49.00 20 
6/18/87 5 0 . 0 0  7 
Observations 2 Total  56 Cum. % = 9 5 . 7  

4/15\87 7 4 . 0 0  23 
Observations 1 Total 57 Cum. % = 97.4 

5/5\87 1 5 3 . 0 0  1 4  
Observations 1 Total 58 Cum. % = 99.1 

a I 

, 



750 Puddle Data Sorted by Gross Beta Activity 

Sample 
Date 

2/9/88 
3/8/89 
4/11/09 
3/17/07 
11/ 15/ 88 

12/21/08 
5/14/89 

1/4/89 

Observation 

2/1/89 

3/21/89 

31 2 2/89 

4 1  1 i / a  9 

i/ 1 a/a 9 
1/11/89 

9/ 13/88  
Observation 

12/2 O/ 8 8 
2/22/89  

1/25/89  
2/15/09  
7/12/09  
Observation 

3/15/89 

61 10187 

1/31/89 
9/18/87 
1 01 6/88 

Observation 

9/13/88  

5/1/89 

Beta Beta 
pCi/l Error 

-1 30 
1 16 
1 1 4  
3 9 
3 17 
3 1 4  
3 18 
3 8 
5 1 4  
5 1 3  
5 15 

11 Total 11 Cum. Z = 18.1 

a 15 
9 1 4  
9 1 3  

10 24 
4 Total 15 Cum. % = 2 5 . 0  

11 22 
11 1 3  
11 1 8  
11 1 5  
13  1 5  

14  8 

14  16 
15 14  
1 5  1 3  
11 Total 2 6  Cum. % = 4 4 . 0  

1 3  i a  
14  i a  

16 i a  
16 1 5  
16 16 
17 14 
1 9  14  
19 18 
6 Total 32 Cum. % = 54 .3  

2 1  1 4  
2 1  25 
22 14  
24  11 
2 5  25 
2 5  22  

6 Total 38  Cum. % = 64 .7  



750 Puddle Data Sorted by Gross Beta Activity 

Sample 
Date 

3/31/87 
8/8/89 

Observation 

5/30/89 

1/26/09 
Observation 

6/22/aa 
5/22\87 
3/8/89 
6/5/89 
Observation 

3/1/89 

4/21/87 
7/3i/ag 

6/22/89 

9/12\88 
12/8\88 

5\9/89 

4/15\87 

6/ i o / a ~  
Observation 

6/18/87 
Observation 

2/24\89 

5 / 5 / 8 7  

Observation 

Observation 

Observation 

Observation 

Observation 

Beta Beta 
P W l  Error 

26 27 
26 17 
27 1 4  
27 16  

4 Total 42  Cum. % = 

31 20 
33 16 
35 16 

3 Total 4 5  Cum. Z = 

37 1 3  
38 12 
38 18 
39 21  
4 Total 49 Cum. % = 

4 1  17 
4 2  28 
45 16 
3 Total 52 Cum. % = 

49 22 
1 Total 53 Cum. % = 

60 7 
1 Total 54 Cum. % = 

68 29 
1 Total 55 Cum. % = 

7 7  18 
1 Total 56 Cum. % = 

95 2 2  
1 Total 57 Cum. % = 

14 8 12 
1 Total 58 Cum. % = 

71 .6  

76.7 

8 3 . 6  

88.8  

9 1  

92.2 

94.0  

95.7 

97.4 

99.1  



750 Puddle Data Sorted by Nitrate Concentrations 

Nitrate 
W/l 

. 64  
.67 

.90 
1.05 
1.06 
1.09 
1 .13  
1.26 
1 . 3 9  
1 . 4 0  
1.47 
1.54  
1 . 6 6  
1 . 7 9  
1.80 
1.96 

.a7 

Observations 17 Total 17 Cum. % = 

9/18/87 
121 2 1/88 

6\22/89 
2/9/88 
5\26/89 
3/15/89 
5/14\89 
4/11/89 
3\22/89 
4/11/89 

5/1/89 
5/9/89 
3/1/09 
6/ io /a8  
8/7/89 
8/8/89 
5/5/87 
5/30/ag 
7\31/89 
12/8/88 

5/1/89 
4/11/89  

2 . 0 1  
2 . 1 0  
2 . 1 2  
2 . 2 0  
2 .54  
2 . 5 5  
2 . 6 3  
2 . 7 6  
2 .79  
2 . 8 2  
2 . 8 3  
2.88 
3 . 4 7  
3 .54  
3.57 
3 . 7 4  
3 . 7 6  
3.77 
3 .80  
3 . 8 1  
3 .84  
3 . 9 7  

28 .4  

Observations 22 Total 39 Cum. % = 66 .4  



750 Puddle Data Sorted by Nitrate Concentrations 

Sample 
Date 

Nitrate 
mg/1 

4 . 0 8  
4 . 1 1  
4 . 5 3  
4 . 6 9  

5.27 

5 . 4 1  
5 . 4 9  
5 . 9 0  

4.82 

5.38 

Observations 10 Total 49 Cum. 8 = 

Cum. % = 

Cum. % = 

cum. % = 

Cum. % = 

Cum. % = 

Cum. %= 

83.6  

3/21/89 
7/12/89 
4/15\87 

Total 

6 . 1 3  
6 .34  
7 . 7 5  

52 Observations 3 8 8 . 8  

3/17/87 
10/6/88 

8 . 8 0  
9 . 5 1  

Observations 2 

1 

Total 54 92.2 

9 4 . 0  
1 1 . 6 0  

55 
I Observations 

2 8 . 7 0  

Obsevations 

Observations 

Observations 

9 5 . 7  

97.4  

9 9 . 1  1 

Total 56 1 

3/8/89 39.20 

Total 1 57 

2/24/09 8 7 . 4 0  

Total 1 58 

, 



750 Pad Culvert Data Arranged by Gross Alpha 

Sample 
Date 

1/11/88 
312 1/80 
6/22/88 
2/8/88 
2\22/88 

4/11/88 
6/21/89 
9/21/87 
101 1218 7 

9/14/88 
IO/ 1218 0 
11/9/88 

4\26/89 
1/18/08 
5/io/a9 
5/24/89 
8/9/89 
5/9/08 
6/8/88 

5/31/89 
4/18/80 
6\1/88 
7/26/89 

8/24/87 
2/1/00 

1 11 15/08 

6/15/89 
6/28/89 
8/1/88 
1/7/07 
7/5/89 

Observations 

4/19/89 
11/ 12/86 

2/29/88 
10/19/07 

4/25/00 

4/12/89 

4/5/09 

IO/ 2 2/8 6 

2/15/00 

5/3/09 

G. Alpha 

-2.00 
.oo 
.oo 
00 

0 00 
1.00 
2.00 
2 . 0 0  
3.00 
4.00  
4.00 

5 . 0 0  
5 . 0 0  
5.00 
5 .00  
5.00 
5.00 
5.00 
6.00 
6.00 
6.00 
6.00 
7.00 
7.00 
7.00 
7.00 
8.00 
0.00 

9.00 
9.00 
9.00 
9.00 
9.00 
9.00 
9.00 
9.00 
9.75 
10.00 
10.00 
41 

P W l  

5 . 0 0  

8 . 0 0  

Error 

12 

17 
19 

7 
20 
20 
14 

5 
16 
11 
2 
5 
20 
16 
0 
12 
9 
12 
10 
11 
9 
10 
17 
13 
10 
11 
10 
14 
12 

9 
12 
10 
12 
12 
14 
12 

3 
13 

P W l  

--- 

8 . 3 5  

Totals 41 Cum. % = 33.8 



750 Pad Culvert Data Arranged by Gross Alpha 

Sample 
Date 

G. Alpha 
P W l  
11.00 
1 1 * 0 0  
11.00 
11.00 
11.00 
11.00 
11.00 
11.00 
11.00 
12.00 
12.00 
1 3  00 
14 .00  
14.00 
14.00 
14.00 
14.00 
15.00 
15.00 
15.00 
16.00 
16.00 
16.00 
17.00 
17.00 
17.00 
19.00 
19.00 
19.00 
19.00 
19.00 
20.00 
20.00 
2 0 . 0 0  
2 0 . 0 0  
20.00 
2 0 . 0 0  
20.00 
38 

Error 
P C W  

9 

15 
36 
13 
24  
13 
10 
1 3  
13 
1 2  
1 4  

2 
13  

1 2  
13 

4 
9 

16 

14 
12 

3 
1 4  

2 
3 
2 

25 
7 
2 
9 
14 
17 
22  
15 

a 

18 

--- 

-_- 

--- 

Totals 79 Cum. % = 65 .4  



7 5 0  Pad Culvert D a t a  Arranged by Gross Alpha 

Sample 
Date 

5/11/87 
a/  io/8 7 

Observations 

G. Alpha 
P W l  

21 .00  
2 1 . 0 0  
2 1 . 0 0  
2 1 . 0 0  
22 . 00 
22 . 00 
23.00 
23 00 
2 3 . 0 0  
2 4 . 0 0  
24.00 
2 4 . 0 0  
2 5 . 0 0  
2 5 . 0 0  
2 6 . 0 0  
2 6 . 0 0  
26 .00  
2 6 . 0 0  
2 6 . 0 0  
2 7 . 0 0  
2 7 . 0 0  
2 7 . 0 0  
2 0 . 0 0  

2 8 . 0 0  
2 8 . 0 0  
2 6  

3 2 . 0 0  
3 2 . 0 0  
3 2 . 0 0  
3 4 . 0 0  
3 5 . 0 0  
3 5 . 0 0  
3 5 . 0 0  
3 9 . 0 0  
39.00 
40.00 
10 

4 2 . 0 0  
4 3 . 0 0  

28 .00  

2 

55 .00  
5 8 . 0 0  
2 

Error 
p C i / l  

10 
5 

13 
18 

2 
0 
7 

14 
12  
20 
20 

2 
13 

1 2  
32 

8 
15 
1 

11 
17 

6 
23 
15  

--- 

--- 

Totals 105 Cum. % = 8 7 . 1  

-__ 
4 
9 
6 
5 
6 
9 

19 
10 

1 1 5  Cum. % = 95.4  Totals 

10 
11 

Totals 117 Cum. % = 9 7 . 1  

28 
2 

98 .8  Totals 119 Cum. % = 



'e 750 Pad Culvert  Data Arranged by Gross Alpha 

Sample G. Alpha Error 
Date pCi/l pCi/l  

4/6/07 164 00 9 
Observations 1 Totals 120 cum. % = 9 9 . 6  



750 Culvert Data Arranged by Gross Beta Activities 

G. Beta 

-24 
-22  
-17 
-17 
-15 
-15 

-6 
-6 
-6 
-4 
-4  
-3 
-2  
-2 
-2 
-1 

0 
1 
2 
2 
2 
2 
3 
3 
3 
3 
4 
5 
5 
5 
6 
6 
7 
7 

P W l  

-a 

a 
a 
8 
9 
9 
9 
9 

10 
10 
10 

4 5  

Error 

17 
2 2  

32 
15 
4 0  

2 5  
14 
18 

0 
0 

24 
3 

12 
16 
23 
15 
15 

8 
14 
1 6  
14  

P W l  

a 

-e- 

--- --- 
8 
17 

0 
2 

32 
2 1  
14  
1 6  
16 
15 
11 
2 0  
14  
3 0  

0 
3 6  
3 1  

9 
2 0  
2 9  

Totals 4 5  cum. % = 3 7 . 7  



750 Culvert Data Arranged by Gross Beta Activities 

Sample G. Beta 
Date P W l  

11 
11 
11 
12 
13 
14 
14 
14 
14 
14 
14 
14 
1 4  
1 4  
15 
15 
15 
15  
16  
16  
16 
16 
16 
17 
17 
17 
i a  
i a  

l a  
18. 09 

18 

19 
19 
19 
19 
2 0  

36 

7/  1318 7 21 
9\7/88 2 1  
7/19/89 21 
2/1\88 22 
1/14/87 23 
2/2 2/88 24 

Error 
P C W  

30 
16 
23 
33 
22 

-9- --- 
0 

32 
13 
26 

19 
16  

22 
27 
17 

22 
10 
25 
16 
29 
15  
32  

2 
37 
25 
16 

16 .56  

i a  

_-- 

--- 

--9 __- 
2 1  
2 1  
26 

a i  cum. % = 68.2 Totals 

12 
27 
19 
26 
5 

29 



7 5 0  Culvert Data Arranged by Gross Beta Activities 

Sample 
Date 

7/6/88  

3/25/87 
3/7\88 

5/24/89  
9/21/88 

Observations 

8/31/87 
6/29/87 
1/28\87 

Observations 

5\11/87 
Observations 

G. Beta 
pCi/l 

24 
24 
24 
2 5  
2 5  
2 5  
2 5  
2 5  
2 6  
2 6  
2 6  
27 
28 
29 
29 
29  
2 9  

23 

32 
32  
3 4  
37 
39 
5 

42 
43 
4 4  

50  
5 

5 4  

59 
3 

63 
1 

48 

58 

Error 
pci/l 

23  
59 
33  

1 2  
3 0  
1 4  
18 

33 
22  
2 2  

9 
5 
3 

Totals 

--_ 

2 8  

l a  

38 

2 0  
2 0  
2 5  

2 
29 

Totals 

13  
22  
7 1  
4 0  

7 
Totals 

3 
10 
17  

Totals 

2 
Totals 

104 Cum. % = 

1 0 9  cum. % = 

114 Cum. % = 

117 Cum. % = 

118 Cum. % = 

87.7  

91 .9  

96.2 

98.7  

9 9 . 6  



750 Pad Culvert Data Arranged by Nitrate Values 

Sample Nitrate 
Date mg/l 

1 . 4 0  
1.40 
1 . 4 0  
1.40 
1 . 4 0  
1 . 4 4  
1 . 4 5  
1 .46  
1 .47  
1 .47  
1 .50 
1 . 5 3  
1 .55  
1 . 5 5  
1 . 5 6  
1 . 6 0  
1 . 6 0  
1 .62  
1 . 6 5  
1 . 6 6  
1 . 6 7  
1 . 7 0  
1 . 7 0  
1 .72  
1 .72  
1 . 7 5  
1 . 7 5  
1 . 7 7  
1 .79  
1 . 8 0  
1 . 8 0  

1 . 8 0  
1 . 8 0  

1 .82 
1.84 
1 . 8 5  
1 . 8 6  
1 .87  

1 . 8 0  

1 . 8 0  

1 . 9 0  
1 . 9 0  
1 .93  
1 .96  
2 . 0 0  



i) 7 5 0  Pad Culvert Data Arranged by Nitrate Values 

Sample 
Date 

11/19/06 
12/10/ 8 6 
2 1  18/07  
5/11/87 

Observations 

9/14/88 
Observations 

10/ 19/8 7 
Observations 

Nitrate 
mg/l 

2 . 0 0  
2 . 0 0  
2 . 0 0  
2 . 0 0  

80 Totals 93 Cum. % = 7 7 . 1  

2 . 0 5  
2 . 0 7  
2 . 1 0  
2 . 1 3  
2 . 1 4  
2 . 1 4  
2 . 1 7  
2 . 2 0  
2 . 2 0  
2 . 2 4  
2 . 2 5  
2 . 2 9  
2 . 3 2  
2 . 3 7  
2 . 3 8  
2 . 3 9  
2 . 4 0  
2 . 4 0  
2 . 4 4  
2 . 4 4  
2 .44  

2 . 5 0  
2 . 6 8  
2 . 7 5  

2 . 4 8  

2 5  Totals 1 1 8  Cum. % = 9 7 . 9  

3 . 7 5  
1 Totals 1 1 9  Cum. % = 98.8 

4.50 
9 9 . 6  1 Totals 1 2 0  Cum. % = 
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